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ABSTRACT

This Final Environmental Impact Statement (EIS) covers the proposed Beaufort Sea OCS Oil and Gas
Lease Sale 144. This document includes the purpose and background of the proposed action, the altemnatives, the
descriptions of the affected environment, and the potential environmental effects of the proposed action and the
alternatives. Proposed mitigating measures and their potential effects are analyzed, in addition to potential
cumulative effects resulting from the proposed activities.

Additional copies of this EIS may be obtained from the MMS, Alaska OCS Region, 949 E. 36th Avenue,
Anchorage, Alaska 99508-4302, or by telephone 1-800-764-2627.
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SUMMARY

This environmental impact statement (EIS) addresses a proposed Federal action that will offer for lease areas in the
Alaska Outer Continental Shelf (OCS). These areas may contain economically recoverable oil and gas resources.
At this time, gas is not considered economically recoverable. Lease Sale 144 is proposed for 1996 and is
comprised of lease blocks in the Beaufort Sea Planning Area. Up to 1,879 blocks will be available for lease under
the proposed action; only a small percentage is expected to be actually leased. Of the blocks that will be leased,
only a portion will be drilled and possibly result in production.

The analytical methods used in this EIS have been formulated over a period of years. The first step of the analysis
is the identification of significant environmental and socioeconomic resources through the scoping process outlined
in Section I.D, The MMS then derives a range of energy resource estimates from geologic and economic
assumptions and establishes alternatives to the proposed action. The MMS assumes estimated levels of expioration
and development activity for the purposes of analysis. The MMS then conducts an analysis of the potential effects
expected from the interaction between the significant environmental resources and the OCS-related activifies.

The scoping process (Sec. 1.D) was used to obtain information and comments on the proposed action and the
potential environmental effects from diverse interests, including the affected States, Federal agencies, the petrolewm
industry, environmental and public interest groups, and concerned individuals. The input from these sources aided
MMS in the identification of significant issues, possible alternatives to the proposal, and potential mitigating
measures. The following is a brief description of the proposal, its alternatives, mitigating measures, and various
issues addressed in the EIS.

The Proposed Action and Its Alternatives

Alternative I (Proposed Beaufort Sea Lease Sale 144) is scheduled 1o be held in September 1996 and would offer
for lease 1,879 unleased blocks in the Beaufort Sea Planning Area. This area includes about 4 million hectares (ha)
(9.8 million acres) located from 5 to 120 kilometers (km) (3-75 miles [mi]) offshore in water depths ranging up to
1,000 meters (3,300 feet). This alternative comprises approximately 16 percent of the total MMS Beaufort Sea
Planning Area and offers for lease blocks that have been previously offered but not leased as well as those that
have been previously leased and relinquished. The proposed action assumes the application of existing regulations
and MMS-proposed lease stipulations designed to reduce environmental risk. It is estimated that, over the
productive life of the proposal, production would likely range from 300 to 2,100 million barrels (MMbbl) of oil.

Alternative IT (No Sale) equates to cancellation of the sale. Neither potential environmental effects nor possible oil
and gas production resulting from the proposed action would occur.

Alternative III (The Barter Island Deferral) would offer all the blocks proffered by the proposed action, with the
exception of 439 blocks located in the far eastern part of the American Beaufort Sea. Deferring these blocks from
the lease sale could reduce effects on subsistence resources, particularly the bowhead whale. A total of 1,440
blocks (3.06 million ha) (7.56 million acres) would remain available for lease under this alternative. It is esimated
that, over the productive life of this alternative, production could range from 270 to 1,890 MMbbl. This is
approximately 10 percent less than Alternative 1.

Alternative IV (The Nuigsut Deferral) would offer all the blocks proffered by the proposed action with the
exception of 234 blocks located in the central American Beaufort Sea off the Prudhoe Bay shoreline. Deferring
these blocks from the lease sale also could reduce effects on subsistence resources, patticularly the bowhead whale,
This deferral alternative was specificaily requested by the community of Nuigsut. A total of 1,636 blocks (3.4
million ha) (8.3 million acres) would remain available for lease under this alternative. It is estimated that over the
productive life of this alternative, production could range from 180 to 1.26 MMbbl. This is approximately 40
percent less than Alternative 1.

Mitigating Measures

Five lease stipulations are included as part of the proposed action: Protection of Biological Resources, an
Orientation Program, Transportation of Hydrocarbons, Industry Site-Specific Bowhead Whale-Monitoring
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Program, and Subsistence Whaling and Other Subsistence Activities. Actual application of each of these
stipulations to leases resulting from the proposed action is an option available to the Secretary of the Interior. The
MMS has included these stipulations in previous Beaufort Sea lease sales,

Action Scenarios Analyzed

The MMS’s environmental analysis of resources that may be affected by OCS activities is based on oil and gas
resources MMS assumes will be leased and developed from the proposed lease sale. The assumed resources are
based on many factors such as geologic structure, economic assumptions, and proximity to existing development.
Three scenarios are analyzed for Alternative I. The primary scenatio analyzed is called the base case, which
examines the mean ot expected amounts of undiscovered, unleased hydrocarbon resources caiculated as being
likely according to the factors analyzed, and the resultant developmental activities, The second scenario analyzed is
called the high case, which is the statistically less likely possibility that the upper end of the range of energy-
resource estmates would be leased, discovered, and developed. The third scenario analyzed is called the low case.
The low case is the low end of the resource estimates,

The environmental analyses are based on these levels of assumed development and activities correlated with the
amount of resources estimated 10 be leased. These acuvities include the number of platforms, wells, pipelines,
service-vessel trips, oil spills, etc. The MMS analyzes interactions of all OCS activities expected to result from the
lease sale with environmental resources. A key component of this document is the analysis of effects associated
with hypothetical oil spills that could be associated with Alternative I, Alternative 11T, Alternative IV, and the
cumulative case. For the Alternative I base case, two spills of » 1,000 barrels (bbl) are assumed; for the high case
of Aiternative I, six spilis of > 1,000 bbl are assumed; the low case of Alternative I assumes no spills= 1,000 bbl,
because the low case assumes exploration only; for Alternative 111 and IV, one spill of >1,000 bbl is assumed: and
for the cumulative case, three spills of > 1,000 bbl are assumed.

The cumulative analysis considers environmental effects expected to result from the incremental effect of the lease
sale when added to all past, present, and reasonably foreseeable future human activities, such as those resulting
from other QCS lease sales, as well as non-OCS activitics.

Significant Issues

Primary issues of concemn identified through scoping include general effects on the marine and coastal
environment, potential effects on subsistence resources, and impacts to cultural and social values. Specific
resources and activities determined through the scoping process 1o warrant an environmental analysis included the
following: water and air guality; lower trophic-level organisms; fishes; marine and coastal birds; pinnipeds, polar
bears, and belukha whales; endangered and threatened species; caribou, economy of the North Slope Borough;
sociocultural systems; subsistence-harvest patierns; archaeological resources; and land use plans and coastal
management programs.

The scoping process is an ongoing effort whereby contacts are made with other Federal and State agencies, the
public, academia, and environmental groups to identify those resources about which there is concern. Through this
process, the significant resources and activities analyzed in the EIS are determined.

Impact Conclusions
Section ILF provides a comparison of the impacts of proposed Sale 144 and the deferral alternatives under the base
case and cumulative analyses. The summaries presented are based on the comprehensive analyses in Sections
IV.B,IV.D, IV.E, and IV.H. A general summary of impacts resulting from the proposed action is as follows:
Summary of Effects an Abiotic Resources
Over the anticipated more than 22-year life of the field, concentrations of contaminants may exceed water quality
criteria for sublethal levels but not acuie (toxic) levels. Two oil spills of > 1,000 bbl could temporarily and locally

increase water-column hydrocarbon concentrations over a few hundred square kilometers. The large number of
very small spills anticipated over the life of the field could result in local, chronic contamination within the margins
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of the oil field. Regional water quality would not be affected. Air emissions are expected o be 6 percent of the
maximum allowable PSD Class II increments. Principally because of the distance of emissions from land, the
effects of air-pollutant concentrations at the shore would not be sufficient to harm vegetation. A light, short-term
coating of s00t over a localized area could result from oil fires.

Summary of Effects on Biological Resources

Overall, the activitics associated with the base case are expected to affect a very small portion of some of the
populations of hiological resources in the sale area. Each of the two assumed oil spills is expected to have lethal
and sublethal effects on up to 2 percent of the lower trophic-level organisms, which include the phytoplankton,
zooplankton, benthic, and epontic communities for a period of <7 years. Fisheries effects are expected for a small
portion of some populations consisting of several generations. Effects to marine and coastal birds may consist of
habitat alteration and the loss of several thousand birds to oil contamination, but recovery is expected within one
generation (2-3 years). Small numbers of pinnipeds, polar bears, and belukha whales may be affected, with
recovery within one generation (2-5 years). Bowhead whales exposed to noise-producing activities and oil spills
could experience temporary sublethal effects; however, oil spills could result in lethal effects to a few individuals,
with the population recovering within 1 to 3 years. Effects to spectacled and Steller’s eiders are expected to be
minimal, affecting <2 percent of the population; however, mortality from an oil spill is expected to require up to
two generations for recovery. Effects to caribou are expected to include displacement within 1 to 2 km (0.62-1.2
mi) along the pipeline and roads for more than one generation and perhaps over the life of the proposal, but these
disturbances are not expected to affect caribou migration and overall distribution,

Summary of Effects on Sociocultural Resources

Effects on the sociocultural systems of communities in the sale area could occur as a result of assumed industrial
activities, effects on subsistence patterns, and expected changes in population and employment. These effect agents
could affect the social organizations, cultural values, and social health of the communities. Nuigsut and Kakiovik
could be affected because of their proximity to the proposed development sites. However, Nuigsut and Kaktovik
are small, relatively homogenous communities that would not absorb the presence of non-Natives as well as a
community like Barrow; and they could experience an increase in social problems because of the increased
presence of oil workers in their communities and the possible construction of roads from the villages to the
development sites. Overall, chronic disruptions to sociocultural systems are expected to occur for a period of 1 to
2 years, and possibly longer; but these disruptions are not expected to cause the displacement of ongoing
community activities and the traditional practices for harvesting, sharing, and processing subsistence resources.

The effects on subsistence-harvest patterns in Nuigsut and Kaktovik are expected to render one or more important
subsistence resources unavailable, undesirable for use, or available only in greatly reduced numbers for a period of
110 2 years. Effects on the bowhead whale harvest would be expected, causing disruptions on overall subsistence
harvests lasting up to 3 years. Barrow’s subsistence resources could be affected for a period not exceeding 1 year;
but no resource should be unavailable, undesirable for use, or greatly reduced in number,

With regard to the economy of the North Slope Borough, both resident and nonresident employment would be
expected to increase. Direct employment would reside in existing industrial enclaves. Property-tax revenues
would increase above the declining existing-condition levels at about 2 percent through the 22-year life of the field.

Other Resources

There should be no effects on submerged prehistoric sites as a result of the lease sale, because it is unlikely that
there are prehistoric sites within the sale area. The effect on shipwrecks should be low because of the requirement
10 review geophysical data prior to any lease activity. Qil-spill effects on onshore archaeological resources are
expected to be <3 percent. Conflicts are possible with the North Slope Borough Coastal Management Plan
concerning effects on subsistence resources if spilled oil contacted the subsistence-hunting areas of Kaktovik and
Nuigsut.
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I. PURPOSE AND BACKGROUND OF THE PROPOSED ACTION

Purpose: The purpose of the proposed action is the offering for and subsequent exploration, development, and
production of oil and gas resources on the Quter Continental Shelf (OCS) in the Beaufort Sea Planning Area to
meet national energy demands.

A. LEASING PROCESS: The OCS Lands Act (OCSLA) charges the Secretary of the Interior
with administering mineral exploration and development on the U.S. OCS and with conserving its natural
resources. The Secretary has delegated authority to carry out offshore mineral development functions to the
Minerals Management Service (MMS). Pursuant to this authority, the MMS has, among other things, developed
programs to produce relevant information about potential effects of natural gas and oil activities on the environment
(the OCS Environmental Studies Program [ESP]) and on communities and regions of Alaska as a whole (the Social
and Economic Studies Program). Information produced by the ESP is used by staff analysts as part of the baseline
data used in measuring the effects of any proposed OCS oil and gas lease sale. The ESP also supports monitoring
of potential postsale changes in environmental conditions to provide a basis for mitigating any unforeseen effects.
For specific information on the MMS studies program, refer to Appendix D. The OCS oil and gas leasing
program is implemented by 30 CFR 256. Lease supervision and regulation of offshore operations are implemented
by 30 CFR 250. The following steps summarize the leasing process for the proposed sale.

1. Leasing Schedule: The OCSLA, as amended, requires that the Secretary of the Interior
prepare and maintain a 5-year OCS natural gas and oil leasing schedule and review the program annually to ensure
that it is current. The present 5-year program announced by the U.S. Department of the Interior (USDOI) in July
1992 {the OCS Natural Gas and Oil Resource Management Comprehensive Program 1992-1997 (CP) (USDOI,
MMS, 1992) consists of 18 proposed lease sales for the period 1992 through 1997. Six of these proposed lease sales
are in planning areas offshore Alaska. Beaufort Sea Sale 144 tentatively is scheduled to be held in September 1996.
The OCS 5-year leasing CP does not represent a decision to lease in a particular area. Instead, it represents only the
Department’s intent to consider leasing in identified areas and to proceed with the offering of such areas only if it
should be determined that leasing and development would be envirenmentally and socially acceptable as well as
technically feasible.

An Area Evaluation and Decision Process (AEDP) has been implemented for Sale 144 under the present 5-year CP.
The AEDP provides a framework for the activities that precede the decision of whether and under what conditions to
hold an individual OCS natural gas and oil lease sale. These activities include coordination and consultation,
information acquisition, environmentat studies, resource evaluations, decisions, and review and comment procedures
under the OCSLA and the National Envirenmental Policy Act of 1969 (NEPA}. This process may include an
Information Base Review (IBR}, Request for Interest and Comments or Request for Interest and Information (RID),
Call for Information and Nominations {Call), Notice of Intent (NOI) to Prepare an Environmental Impact Statement
(EIS), and scoping and other coordination meetings.

2. Information Base Review: The goal of this process is to document the acquisition of
environmental, geologic, and economic information to be used in OCS management and decisionmaking. If it is
determined that sufficient information exists to proceed with the prelease process, the MMS would implement the
next step. If a determination is made that additional studies are needed before the next step can proceed, studies are
requested.

Preparations for Sale 144 originally began in April 1991 with an IBR. Groups invited to attend included the Regional
Technical Working Group, Alaska Eskimo Whaling Commission (AEWC), Eskimo Walrus Commission, Federal and
State agencies, the North Slope Borough, village leaders, industry, environmental groups, and the general public.
The final decision for the 5-year program for 1992-1997 delayed the sale date and the process was begun again. In
January 1993, an Information Transfer Meeting was held in Anchorage as part of a second IBR. Information was
exchanged, and although participants identified study areas and specific studies they felt would be beneficial and
would enhance MMS$’s knowledge of the Beaufort Sea, no information needs were identified that would warrant
stopping the leasing process.



3. Request for Interest and Information: This step obtains information to assist MMS
in determining the level of industry and public interest. On December 31, 1992, an RII was published in the Federal
Register (FR) at 57 FR 62582 as part of the IBR. The RII asked the oil and gas industry to provide up-to-date
information on its interest in leasing and conducting oil and gas operations within the Beaufort Sea, Chukchi Sea, and
Hope Basin Planning Areas. Other information requested from all parties included recent geophysical data; recent
geological data; biological, archaeological, environmental, or socicecenomic data; recent interpretation of existing
data; and recent estimates of cost of production. The area identified in the RII as available for consideration of
leasing in the Beaufort Sea Planning Area was 5,420 blocks covering 29.5 million acres, as included in the draft
comprehensive program for 1992-1997.

Eight comments were received. Seven responses were from oil companies, indicating a range of interest from none
to high, with most companies indicating a moderate interest. The Arctic Marine Resources Commission submitted
recommendations on future research and information gathering to enhance the decisionmaking process. This
information, along with the results of the IBR, was considered in deciding whether to proceed with the Call and NOL

4. Call for Information and Nominations and Notice of Intent to Prepare an

Environmental Impact Statement (EIS): A Call/NOI to Prepare an EIS are notices published in the
Federal Register inviting the oil industry, governmental agencies, environmental groups, and the general public to
comment on areas of interest or special concern in the proposed lease-sale area.

The Call/NOI for proposed Beaufort Sea Sale 144 was published in the Federal Register on December 10, 1993 (58
FR 649964). In response to the Call, 12 comments and/or nominations were received: 5 companies commented and
nominated blocks, 1 comment was received from the State of Alaska, 2 from USDOI Agencies (Fish and Wildlife
Service [FWS] and National Park Service [NPS]), 1 from the North Slope Borough, 1 from the Alaska Eskimo
Whaling Commission, and 2 from environmental entities (Greenpeace and the Wilderness Society). The nominations
received indicated interest in all 5,420 blocks. The comments received on the NOI are discussed in Section D,
Results of the Scoping Process.

5. Scoping: The NOI, published in the same document as the Call (Sec. 1.A.3), serves to
announce and describe the scoping process followed for the EIS. The Council on Environmental Quality defines
scoping as “an early and open process for determining the scope of issues to be addressed in an EIS and for
identifying the significant issues related to a proposed action” (40 CFR 1501.7). Itis a means for early identification
of important issues deserving of study in an EIS. The intent of scoping is to avoid overlooking important issues that
should be analyzed in the EIS. Comments are invited from any interested persons, including affected Federal, State,
and local governmental agencies; any affected Native groups; conservation groups; and private industry, Information
obtained from the IBR, RII, and the Call is considered part of scoping. Based on information gained through the
scoping process—which includes staff evaluation and input—major issues, alternatives to the proposed action, and
measures that could mitigate the effects of the proposed action are identified for analysis in the EIS. For proposed
Beaufort Sea Sale 144, MMS held scoping meetings in Nuigsut, Kaktovik, and Barrow March 28-30, 1994. A
scoping meeting was held in Anchorage in April 1994, :

6. Proposed Action and Alternatives Memorandum (PAAM): The purpose of
this step is to determine whether to proceed with, delay, or cancel the further development and analysis of a leasing
proposal. If the decision is to procecd, MMS determines and announces the scope of that review and analysis
(alternatives, mitigation, and issues to be analyzed). The PAAM documents the consultation process and the
information used to ensure an informed decision on the identification of the proposed action to be analyzed in the draft
EIS. The PAAM reports relevant conclusions of the IBR; summarizes and analyzes responses to the Call; presents
and summarizes the scoping process and the comments and concerns raised in that process; and discusses and
recommends alternatives, mitigating measures, and issues to be analyzed in the draft EIS. The PAAM provides the
background information necessary to make an informed decision regarding the leasing proposal.

7. Area Identification (Area ID): The Regional Director, MMS, uses the PAAM to
make a recommendation to headquarters as to whether, when, and how to proceed with Area ID . The Area ID
formally identifies the location and extent of the proposed lease sale area, and is the area of study for the EIS. A final
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PAAM is prepared in headquarters, and the MMS Director forwards recommendations on the Area ID and scope of
the EIS to the Secretary/Assistant Secretary, Lands and Minerals, for approval. The Secretary/ Assistant Secretary
will approve or disapprove the Director’s recommendation. If the decision is to proceed with preparation of the draft
EIS, an Area ID announcement is made.

The PAAM was sent to the Secretary/Assistant Secretary on September 12, 1994, and the Area 1D announcement for
Sale 144 was made on September 13, 1994, and included 1,879 blocks covering 4 million hectares (9.8 million
acres). This configuration defers the blocks off Point Barrow that comprise the whale migration corridor (Fig.
ILA1).

8. Preparation of Draft Environmental Impact Statement (DEIS): Consistent
with Section 102(2)C) of the NEPA, the DEIS prepared by the MMS describes the proposed lease sale and the
natural and human environments, presents an analysis of potential adverse effects on these environments, describes
potential mitigating measures to reduce the adverse effects of offshore leasing and development, describes alternatives
to the proposal, and presents a record of consultation and coordination with others during EIS preparation,

The DEIS was filed with the U.S. Environmental Protection Agency (USEPA), and its availability was announced in
the Federal Register on August 23, 1995, at 60 FR 43813. The public has 90 days to review and comment on the
DEIS.

A copy of the proposed notice of sale was made available to the public on September 26, 1995. The availability of
the proposed notice was announced in the Federal Register on that date at 60 FR 49629, A copy alse was sent (o the
Governor of Alaska, pursuant to Section 19 of the OCSLA, so that he and any affected local governments may
comment on the size, timing, and location of the proposed sale. Comments must reach the Secretary within 90 days
after the proposed notice is released.

9. Endangered Species Consultation: Pursuant to Section 7 of the Endangered Species
Act of 1973 (ESA), as amended, MMS consults with the FWS$ and the National Marine Fisheries Service (NMFS), as
appropriate, to determine whether a species that is listed as endangered or threatened may be jeopardized by the
proposed action. Both formal and informal consultations are conducted on the potential effects of OCS leasing and
subsequent activities on endangered and threatened species in Beaufort Sea.

In accordance with the ESA Section 7 and regulations governing interagency cooperation, the MMS notified the
NMFES and FWS on January 23, 1995, of the endangered and threatened species that would be included in a
biological evaluation for Section 7 consultation. The NMFS responded on February 7, 1995, and the FWS responded
on March 13, 1995, confirming that the species to be evaluated in the EIS were correctly specified (see Appendix F).

Requests for formal consultation on leasing and any exploration that may occur as a result of proposed Sale 144 were
transmitted to the FWS and NMFS on July 31, 1995. A Biological Evaluation analyzing potential effects of this
action accompanied these requests. The NMFS, in a letter dated November 16, 1995, determined that the Arctic
Biological Opinion satisfies the requirement of Section 7 of the ESA for the Sale 144 planning process. The Arctic
Biological Opinion, dated November 23, 1988, concluded that the proposed lease sale and exploration activities in the
Beaufort Sea are not likely to jeopardize the continued existence of any endangered or threatened cetaceans. A draft
Biological Opinion from FWS dated November 13, 1995, found that the proposed oil and gas lease sale and
associated exploration in the Beaufort Sea would not jeopardize any listed species for which the FWS is responsible.

10. Public Hearings: Public hearings are held after release of the DEIS, and specific dates
and locations for public hearings are announced in the Federal Register. The MMS obtains oral and written
comments at the hearings from the interested public.

Public hearings on the DEIS for Sale 144 were held in Anchorage on October 26, Nuigsut on November 6, Kaktovik
on November 7, and Barrow on November 8, all in 1995.

11. Recommendation and Report: . A recommendation to proceed with preparation of
the FEIS was prepared based on oral and written comments received on the DEIS and the propesed Notice of Sale.
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Recommendations included a new alternative, new ITL’s, and modified mitigating measures. These changes are
noted in Section 1.G.

12. Preparation of the Final Environmental Impact Statement (FEIS):
Comments on the DEIS, both written and oral, have been printed in this FEIS along with responses. Major changes
in the FEIS that are a part of this public review process are noted in Section I.G.

13. Consistency Determination: As required by the Coastal Zone Act Reauthorization
Amendments of 1990, a Consistency Determination will be released once the FEIS is made available. This document
is prepared to determine whether the proposed sale is consistent with the enforceable policies of the Staie’s approved
Coastal Management Program to the maximum extent practicable.

14. Decision Document: A decision document is then prepared that provides relevant
environmental, economic, social, and technological information connected with the proposed lease sale to assist the
Secretary in making a decision on whether to proceed with preparation of a final notice and, if so, what terms and
conditions should be applied to the sale and leases. This document is based in part on the FEIS; comments from the
Governor of Alaska on the proposed notice regarding size, timing, location, terms, and conditions of the sale; other
comments received on the FEIS; a determination of consistency with coastal management plans; and biological
opinions from NMFS and FWS regarding the effect of the proposed action on endangered or threatened species.

15. Decision and Final Notice of Sale: The entire prelease process culminates in a final
decision by the Secretary/Assistant Secretary on whether to hold a lease sale and, if so, its size, terms, and
conditions. The Secretary/Assistant Secretary of the Interior has the option of deferring from the sale area any or all
of the area analyzed in the EIS or areas proposed for deletion after consultation with the Governor of Alaska,
pursuant to Section 19 of OCSLA, as amended. The final notice of sale must be published in the Federal Register at
least 30 days before the sale date. It may differ from the proposed notice depending on the Secretary’s final
decisions, i.e., size of lease sale, bidding systems, and mitigating measures.

The major analytic, decision, legal, and policy documents comprise the Sale 144 record of decision as required by
Council on Environmental Quality regulations implementing NEPA. Of particular relevance are the decision
documents at the Area ID stage, the EIS, the decision documents for the proposed and final Notices of Sale, the
consistency determination, and the sale-related correspondence with Governors.

16. Lease Sale: The Beaufort Sea Sale 144 is tentatively scheduled to be held in September
1996. Sealed bids for individual blocks and bidding units (those listed in the final notice) are opened and publicly
announced at the fime and place of the sale. The MMS assesses the adequacy of the bids, and the Department of
Justice—in consultation with the Federal Trade Commission—may review them for compliance with antitrust laws. If
bids are determined to be acceptable, leases may be awarded to the highest bidders. However, the Secretary reserves
the right to withdraw any blocks from consideration prior to written acceptance of a bid and the right to accept or
reject bids, generally within 90 days of the lease sale.

17. Lease Operations: Afier leases are awarded, the MMS's Field Operations Office is
responsible for approving, supervising, and regulating operations conducted on the lease. Prior to any exploration
activities on a lease, except certain preliminary activities, a lessee must submit to MMS for approval an exploration
plan, an Oil-Spill-Contingency Plan, and an Application for Permit to Drill. The Office of Ocean and Coastal
Resource Management, FWS, NMFS, USEPA, NPS, U.S. Army Corps of Engineers, U.S. Coast Guard, the State of
Alaska, and the pubiic are provided an opportunity to comment on the exploration plan, The exploration plan nust be
approved or disapproved within 30 days, subject to the State of Alaska’s concurrence or presumed concurrence with
the lessee’s coastal zone consistency certification (pursuant to the Federal Coastal Zone Management Act). The
MMS’s ESP is designed to monitor changes in human, marine, and coastal environments during and after oil
exploration and development and is authorized in Section 20(b) of the OCSLA: “Subsequent to the leasing and
development of any area or region, the Secretary shall conduct such additional studies to establish environmentat
information as he deems necessary and shall monitor the human, marine, and coastal environments of such area or
region in a manner designed to provide time-series and data trend information which can be used for comparison with
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any previously collected data for the purpose of identifying any significant changes in the quality and productivity of
such environments, for establishing trends in the areas studied and monitored, and for designing experiments to
identify the causes of such changes.”

B. LEASING AND DRILLING HISTORY:

1. Previous Lease Sales: Five lease sales have been held in the Beaufort Sea Planning Area.
Sale BF was held in December 1979, Sale 71 in October 1982, Sale 87 in August 1984, Sale 97 in March 1988, and
Sale 124 in June 1991. These sales resulted in the issuance of 631 leases, generating over $3.5 billion in bonuses.
All of the leases issued in the Beaufort Sea Planning Area were issued with a primary term of 10 years; however,
companies may choose to relinquish leases prior {o the expiration of the primary term. Of the original 631 leases
issued, 574 have been relinquished or have expired; 57 leases remain as of November 1, 1995,

2.  Drilling: In the Beaufort Sea Planning Area, 28 exploratory wells have been drilled; 9 have been
determined producible, although none of them has been determined economically producible under current economic
and market conditions.

C. LEGAL MANDATES, AUTHORITIES, AND FEDERAL REGULATORY

RESPONSIBILITIES: The OCS Report, MMS 86-0003, Legal Mandates and Federal Regulatory
Responsibilities {Rathbun, 1986), incorporated herein by reference, describes legal mandates and authorities for
offshore leasing and outlines Federal regulatory responsibilities. This report contains, ameong other things, summaries
of the OCSLA, as amended, and related statutes, and a summary of the requirements for exploration and development
and production activities. Also included is a discussion of significant litigation affecting OCS leasing policy. This
report is being updated. Many of the laws and regulatory programs addressed in this report have been amended and
updated to further address safety and environmental protection during oil and gas operations. Included in OCS
Report MMS 86-0003 are the OCS orders that subsequently have been updated and placed in the consolidated
operating regulations found in 30 CFR 250.

The Oil Pollution Act (OPA) of 1990 (33 U.S.C. 2701, et seq.) is one of the significant new laws that will be
addressed in the next updated edition of this report. The OPA expands on the existing Clean Water Act (CWA) and
adds new provisions on oil-spill prevention, increases penalties for oil spills, and strengthens oil-spill-response
capabilities. The act also establishes new oil-spill-research programs and provides special protection for selected
geographic areas.

The MMS, Alaska OCS Region Reference Paper No. 83-1, Federal and State Coastal Management Programs
(McCrea, 1983), incorporated herein by reference, describes the coastal management legislation and programs of the
Federal Government and the State of Alaska. This paper highlights sections particularly pertinent to offshore oil and
gas development and briefly describes some of the effects of the Alaska Native Claims Settlement Act and the
National Interest Lands Conservation Act on coastal management.

Pursuant to the 1984 Memerandum of Understanding between the USEPA and the USDOI concerning the
coordination of National Pollution Discharge Elimination System (NPDES) permit issuance with the OCS oil and gas
lease program, the MMS Alaska OCS Region and the USEPA Region 10 entered into a Cooperating Agency
Agreement to prepare EIS’s for oil and gas exploration and development and production activities on the Alaska OCS
(Appendix G). Section 402 of the CWA authorizes the USEPA to issue NPDES permits to regulate discharges 1o
waters of the United States, including the territorial seas, contiguous zone, and oceans. The NPDES permits for OCS
oil and gas facilities many contain effluent limitations developed pursuant to sections of the CWA, including sections
301, 302, 306, 307, and 403. With the offshore subcategory under the CWA, the USEPA may have NEPA
responsibilities for permits issued to new sources (Sec. 306 of the CWA), which overlaps with those of MMS. The
USEPA’s primary role in the Cooperating Agency Agreement is to provide expertise in those fields specifically under
its mandate.

D. RESULTS OF THE SCOPING PROCESS: Scoping for this EIS consisted of comments
received during the IBR, the RII, the Call, and the NOI; written and verbal comments submitted at the scoping
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meetings; reevalnation of the issues raised and analyzed in the EIS’s for previous Beaufort Sea lease sales (Sales
BF, 71, 87, 97, and 124); and MMS staff investigation. Scoping comments for the proposed lease sale were
requested from the public through newspaper, radio, and television advertisements in the North Slope Borough
(NSB). Letters were sent to the Mayor of the NSB as well as the Mayors of Barrow, Nuigsut, and Kaktovik. The
IBR provided a forum in which concerned groups had the opportunity to review the MMS Beaufort Sea database
and comment on appropriate areas for future studies.

Sale 144 scoping meetings were held in Nuigsut, Kaktovik, and Barrow on August 19-21, 1991, The sale process
was then delayed; a second round of scoping meetings was held in the same communities on March 28-30, 1994,
A meeting also was held in Anchorage on April 28, 1994. The MMS received eight written comments as a result
of the Call and NOI. The following submitted comments: The Office of the Governor, State of Alaska; ARCO;
the FWS§; the NPS; the NSB; the AEWC; and the Wilderness Society. The Office of the Governor declined to
make specific comments; ARCO supported the sale but otherwise did not make specific comments.  Additional
written comments were received from Greenpeace and the Office of the Mayor of the NSB after the close of the
scoping comment period; however, these also were considered within the scoping record.

Scoping, which is an ongoing process, has continued with several outreach/scoping meetings conducted since April
1994, Meetings on eliciting comments on the status of information on Beaufort Sea oceanography were held in
Barrow in October 1994; in November 1994, an outreach meeting was held in Nuigsut to disseminate information
on MMS’s inspection and offshore safety progratm.

1.  Major Issues Considered in the EIS: The major issues that frame the environmental
analysis contained in this EIS are the direct result of concerns raised during the scoping process. These concerns,
registered in the form of oral and written comments, were raised during the lengthy scoping period preceding the
compilation of this document. From the concerns and comments raised during the scoping process, the resource
topics selected for effects analyses in Section IV.B were chosen. The Section IV.B topics are Water Quality;
Lower Trophic-Level Organisms; Fishes; Marine and Coastal Birds; Pinnipeds, Polar Bears, and Belukha Whales;
Endangered and Threatened Species; Caribou; Economy of the North Slope Borough; Sociocultural Systems;
Subsistence-Harvest Patterns; Archaeological Resources; Air Quality; and Land Use Plans and Coastal
Management Programs.

The following subsection describes significant issues identified through comments received during the scoping
process.

a. Significant Environmental Issues: The following environmental issues are related
to important resources, activities, systems, or programs that could be affected by petroleum exploration,
development and production, and transportation activities associated with the proposal.

(1) Concerns Regarding the Effects of Oil Spills:

(a) Contamination and Effects: Concern was noted that if spilled oil
occurred, it would contaminate the affected marine and coastal environments and, depending on the amount, have
short- to long-term, local to regional effects on those resources and sociocultural systems adjacent to the planning
area. A spill event, especially one of a large quantity of hydrocarbons, it was noted, could have a significant effect
on water quality, while the in situ burning of spilled oil would affect the region’s air quality. Building on this, it
was noted that a spill could adversely affect the economic well-being of the North Slope by placing at risk many of
the food sources of the Inupiat. The temporary or permanent elimination of primary subsistence foods would cause
North Slope residents either to shift to less desired subsistence resources or to replace them with expensive Euro-
American “groceries.”

Specific concerns were raised regarding contamination effects on marine mammals, particularly the endangered
bowhead whale; the threatened spectacled eider; the proposed Steller’s eider; anadromous fishes; coastal birds;
lower trophic-level organisms; and other migratory species, i.e., polar bears and caribou, within the spill area that
also might be affected. The endangered bowhead whale occupies an important niche in the cultural life of the
Inupiat and is considered to be an important subsistence meat; comment was made that the bowhead whale
population could be affected by spilled oil as the bowheads migrate through the Beaufort Sea. The Steller’s eider
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has been designated as warranted for listing as threatened but has not yet achieved the threatened designation. A
full discussion of the effects of the proposal on the various resources discussed in this subparagraph is contained in
Section 1V.B.

(b) Fate, Behavior, and Cleanup of Spilled Qil: Of great concern to
many parties was the fate and behavior of spilled oil in the marine and coastal environments and the strategies and
methods of spill cleanup. During scoping, concerns were raised regarding the following: the availability and
adequacy of containment and cleanup technologies; the ability to detect and clean up pipeline spills and spills under
ice; the effect of winds and currents on the transport of spilled oil within ice; the removal of oil from contaminated
water sediments and ice; the toxicological properties of fresh and weathering oil; and the air pollution that would
result from the at-sea evaporation or burning of spilled oil,

(2) Effect of Discharges Associated with Petroleum Operations: Concerns
were noted regarding discharges, including those of formation waters, associated with petroleum operations, It
was feared that such discharges would affect water quality, lower trophic-level organisms, and fishes.

(3) Habitat Disturbance and Alteration: During the scoping process, it was
noted that both offshore and onshore construction activities and activities associated with the operation of petroleum
facilities are likely to cause some habitat disturbance and alteration.

(a) Habitat Disturbance: Habitat disturbance, including noise, caused by air
traffic, vessel operations, traffic along roads, marine and over-the-ice seismic activities, offshore drilling,
dredging, vessels involved in icebreaking and management operations, and facility construction were of concern.
Depending on the type of operation and the time of occurrence, it was observed, these habitat disturbances could
have some effects on fishes (particularly anadromous species}, marine and coastal birds, marine mammals, caribou,
and endangered and threatened species such as the bowhead whale and the spectacled eider.

(b) Habitat Alteration: Habitat alteration, including reduction, caused by both
onshore and offshore construction activities that include pipeline and road construction, dredging (excavation and
dumping of dredged material), removal of gravel from anshore sites, and dumping of onshore gravel in offshore
locations were of concern. During the scoping process, it was observed that, depending on the type of operation
and the time and location of occurrence, some effects may occur to lower trophic-level organisms; fishes
{especially anadromous species); marine and coastal birds; marine mammals; bowhead whales (endangered
species), especially in the spring-lead system and fall-feeding area; caribou; archagological resources; and
subsistence hunting and fishing activities as they relate to reduced access to the resources and changes in practices.

(4) Protection of Inupiat Culture and Way of Life: Of particular concern was
that the Inupiat culture and way of life may need to be protected from effects associated with petroleum-
development activities. Concern was voiced that petroleum activities might lead to social disruption and a change
in cultural values through population changes (emigration of large numbers of non-Inupiats to the North Slope),
employment changes (further displacement of the subsistence lifestyle by a cash economy), and the alteration of
subsistence-harvest patterns as discussed in relation to other significant issues previously noted in this section.

(5) Other Significant Issues: Following are other significant issues related to
petroleum-development activities that were raised during the scoping process:

0O Effects of discharging combustion gases and particulates into the atmosphere are a concemn regarding the air
quality and water quality of coastal plain lakes and ponds and flora.

00 The scoping process raised concerns about the cumulative effects on the biological and physical resources and
social systems in and adjacent to the planning area from present and future arctic region OCS oil and gas lease sales
and other major projects; see (b) below.

00 Concerns were expressed during scoping regarding potential conflicts with coastal management programs and
consistency requirements and the effects of OCS lease sales. It was noted that OCS development-related activities
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may result in land use changes that may occur from the construction of onshore-support facilities, docking
facilities, and airfields. Also, that petroleum-related activities may result in the establishment of pipeline rights of
way and new transportation corridors.

0O As a result of these varying concerns and comments, the synergistic responses of the affected species to
exposure to the various effect-causing activities of muitiple industriai activities also will be analyzed.

b. Cumulative Effects: The cumulative effects of present and future major activities on
each of the resources, activities, systems, or programs that were identified as significant issues in this section are
analyzed in this EIS (see Sec. IV.A.6 and IV.H).

Future major activities analyzed under the cumulative case and the oil-spill-risk analysis for Sale 144 are (1)
petroleun-development and -production projects and transportation systems with estimated resources, (2) major
construction projects with approved construction permits or other indications of coming to fruition, and (3) other
major natural resource-related projects. Future activities that do not meet these criteria are mentioned and
described if they affect the resources, systems, programs, or activities that have been identified as significant
issues.

¢. Issues Raised During Scoping that Were Considered but Did Not Warrant

Detailed Analysis in the EIS: The following issues were raised during the scoping process for this sale and
previous Beaufort Sea lease sales. These concerns were fully evaluated by the MMS staff but are not to be
analyzed or separately considered for the reasons indicated.

(1) Earthquakes and Tsunamis: Earthquake data indicate that the Sale 144 and
adjacent coastal areas historically are regions of low seismic activity. Thus, earthquakes and associated tsunamis
are not expected o be significant hazards to petroleum-indusiry operations.

(2) The Effects of Oil and Gas Operations on a Limited Supply of

Freshwater: Water is needed for drilling operations and for consumption. Supplies for offshore drilling and
consumption are generated by desalinizing seawater. This process also could be used to meet onshore
requirements, if other options are not available to provide industry with an adequate supply of freshwater. One
option currently used to supply freshwater for Prudhoe Bay operations relies on water that collects in the pits that
remain after gravel has been extracted. Gravel extraction used to support sale-related activities might generate a
similar source of water.

(3) Completion of Land Status and Compatibility Tests on Refuge Lands

Before Industrial Activities are Permitted: Parts of the Arctic National Wildlife Refuge (ANWR) are in
the vicinity of proposed Sale 144. The refuge was established to conserve fish and wildlife populations and
habitats in their natural diversity, fulfill intermational fish and wildlife treaty obligations, provide for continued
subsistence use by local residents, provide for scientific research, and ensure water quality and quantity. As done
for previous OCS lease sales, this EIS examines the potential effects of Sale 144 on the physical and biological
resources and subsistence pursuits in and adjacent to the sale area, which includes the ANWR.

(4) Statewide Economy: The economic effect of proposed Sale 144 would occur
primarily in the NSB. The State of Alaska would receive an indeterminate amount of money from Section 8(g)
blocks; these blocks lie within 3 to 6 miles (mi) offshore, and the State receives a percentage of all revenues
collected in accordance with Section 8(g) of the OCS Lands Act. Some sale-related and -induced employment
effects would be experienced outside of the NSB, but the magnitude of these effects is not expected to significantly
affect the Statewide economy. Therefore, the effect of Sale 144 is not considered a significant issue for the
Statewide economy,

(5) Availability of Adequate Infermation: Since the Beaufort Sca Planning Area
was first placed on the 5-Year OCS Oil and Gas Leasing Program, more than 100 studies pertinent to increasing
the knowledge of this area have been completed. In addition, more than 25 studies are ongoing or planned for the
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future. Although more studies can be conducted in the sale area, it is the judgment of the MMS and the opinion of
a lengthy 1994 report by the National Research Council (NRC) on available Quter Continental Shelf information
that the database currently available is adequate for environmental assessment and for the Secretary of the Interior
to make a decision concerning this lease sale. The NRC review of the scientific database for the Alaskan
environment stated that some additional sociocultural work was needed, but not necessarily any additional scientific
studies. Instead, the NRC stated that more contact with the concerned communities by agency representatives and
social scientists was needed. This position has been a major justification for the extensive community-outreach
program that has been initiated for each sale area. Scientific studies on oceanography and marine biology have
been deemed appropriate by the NRC.

(6) Eligibility of Archaeological Sites for Inclusion in the National

Register of Historic Places: The identification of previously recorded archaeological sites, an evaluation of
the probability of finding additional archaeological resources in a given area, and a determination of effects of
petroleum development were included in the Sale 124 EIS and will be repeated in the Sale 144 EIS. The MMS will
not consider making a recommendation of eligibility for the National Register of Historic Places until site-specific
exploration and development and production plans are submitted to MMS.

(7) Eskimo Curlew: The coastal area adjacent to the eastern boundary of the sale area
is within the historic breeding range where the endangered Eskimo curlew nested on the open tundra. However,
because the Eskimo curlew has not been sighted in Alaska for decades, the effects of oil and gas development
associated with Sale 144 on this bird will not be analyzed.

(8) Potential for Fog and Ice-Fog Formation Caused by Onshore and

Offshore OCS and Related Sources: Fog and ice fog are not considered to be pollutants under the
air-quality regulations and do not pose a significant hazard to human health or to oil and gas operations.

(9) Increased Federal Revenue Sharing: TImpact assistance beyond that provided
for under the OCS Lands Act would require congressional action. The likelihood of adopting additional impact
assistance is uncertain, and it is not considered an issue warranting detailed analysis in this EIS.

2. Alternatives:

a. Alternatives Suggested During the Scoping Process: Several block-
configuration alternatives, including delaying or canceling the sale, were suggested during the Sale 144 scoping
process. The following alternatives appear in two sets. Those alternatives comprising the first set are labeled
Alternatives I {the Proposal), II (No Sale Case), and III (the Barter Island Deferral). Alternative IV (Nuigsut
Deferral) was subsequently added as result of comments on the DEIS. These alternatives were developed during
the scoping process as a response to comments and concerns and further refined by MMS decisionmakers. They
form the alternatives upon which this EIS is based. The second set consists of the Barrow Deferral Alternative,
Delete Pack Ice Zone Tracts,, and the River Deltas Deferral. These alternatives were suggested during the scoping
process and were considered but rejected by the decisionmakers.

(1) Description of Alternative I, The Proposal: Alternative 1, the Proposal,
would offer for lease those paris of the Beaufort Sea Planning Area that were selected as a result of Area
Identification (Area ID). The proposed action, titled the Western Option during the alternative-selection process,
would offer for lease 1,879 blocks, approximately 4.0 million hectares (ha) (9.89 million acres), and include those
blocks cast of Barter Island that have received industry nominations. As a result of previous lease sales, 518 leases
have been issued within the boundaries of Alternative I.  As of November 1, 1995, 57 still were active.

(2) Alternative II, No Sale: This alternative would remove the entire area of the
Proposal from leasing.

(3) Alternative 111, Barter Island Deferral Alternative: This altemnative
would offer for leasing all the area described for Alternative I except for a subarea located in the eastern part of the
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proposed sale area. The subarea removed by the deferral alternative, the Barter Island Subarea Deferral, consists
of about 439 whole and partial blocks (about 940,000 ha) (2.33 million acres) located between Barter Island and
the Canadian border. The subarea of the deferral was part of areas the State of Alaska, NSB, the Alaska Eskimo
Walrus Commission, and the National Oceanic and Atmospheric Administration (NOAA) recommended for
deferral. The Barter Island Subarea Deferral, with some variation in the boundaries of the deferral, have been
analyzed in Sales 87, 97, and 124. The boundaries of the proposed deferral lie between 6 and 40 kilometers
offshore. Blocks that were leased as a result of Sales 87, 97, and 124 are located near and adjacent to the
boundaries of the subarea of the deferral.

Bowhead whales use the Barter Island Subarea Deferral as part of the fall migration route and for feeding. The
Inupiat residents of Kaktovik use the subarea to hunt bowheads as well as polar bears, ringed seals, and migratory
birds for subsistence purposes.

(4) Alternative IV, Nuigsut Deferral Alternative. In response to concerns
raised during the comment and public hearings process, a third alternative (Alternative IV) to the proposed action
{Alternative I) was included for analysis with in the FEIS. Alternative 1V would defer 243 blocks out of the 1,879
offered by Alternative I and 559,872 hectares out of 4 million (Fig II.D-1). The deferred area comprises about 14
percent of the area offered by Altemnative 1.

The deferral was offered by the community of Nuigsut and the Inupiat Whaling Commission. The area proposed
for deferral encompasses Cross Island—a location viewed by the community of Nuigsut as their primary harvest
area for the bowhead whale and other marine mammals. The blocks offered in the Nuigsut Deferral Alternative
have been offered in other OCS lease sales and lie immediately offshore of active State and Federal leases,
including the Northstar Unit. Currently, the Corps of Engineers is in the process of issuing a developmental EIS
for the Federal portion of those resources produced from the Nosthstar Unit.

b. Alternatives Not Selected for Inclusion in the EIS: Some alternatives identified
during the scoping process or during previous EIS processes have been determined to warrant no further analysis
in the draft EIS. These include concerns related to (1) streamlining and accelerated leasing, which are moot as a
resuit of the new proposed comprehensive plan and the Area Evaluation and Decision Process, and (2) areawide
leasing, which alse is moot based on the change of the size of the proposal under consideration from those of
previous EIS’s,

The size of the proposed action is a sharp reduction from the boundaries of Sale 124. This reduction renders the
following previously considered deferral requests irrelevant hecause they are outside the proposed sale area (see
Sec. III.B.1). Among these are the area around Barrow deferred in previous sales, the Chukchi Sea Shelf, the
disputed Canadian blocks, and the area in the vicinity of river deltas. This latter area is associated with State
leases, not Federal, Of the areas previously and presently recommended for deferral by FWS, only the Kaktovik
arca and the area beyond the landfast ice remain within the sale area. The Kaktovik area is discussed within the
EIS under Alternative IIl. An alternative dealing with the pack-ice zone was considered by USDOI decision
makers but not included in the EIS (see below).

(1) Barrow Deferral Alternative: This alternative would have removed 201 whole
and partial blocks, about 412,354 ha (1.02 million acres), located along the coast of northwestern Alaska from
Elson Lagoon on the Beaufort Sea side of Point Barrow to Peard Bay on the Chukchi Sea side. The boundaries of
Alternative I, the proposed action, exclude these blocks from leasing at this time, rendeting this deferral alternative
moaot.

(2) Delete Pack-Ice-Zone Tracts (Waters Deeper than 40 Meters):
Removal of blocks located in the pack-ice zone was recommended by NOAA because of (1) ice hazards throughout
the year, (2) the proposed use of exploratory drilling technologies and procedures that had not been used
previously in the Alaskan Beaufort Sea, and (3) the proximity of the bowhead whale-migration routes in the
Pack-ice zone,

Deletion of the pack-ice zone is not analyzed as a separate alternative for the following reasons: (1) about 120
blocks in waters 40 meters (m) (130 feet [ft]) or deeper in the Beaufort Sea already have been leased, and 15 of
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these blocks lie in waters about 100 m (330 ft) deep; (2) technologies and procedures used to drill exploration wells
in waters deeper than 40 m (130 ft) will be the same as those proven by use in the U.S. and Canadian Beaufort
Sea; (3) the adequacy of technology to operate in the pack-ice zone is more appropriately evaluated on a site-
specific basis when exploration plans are submitted in accordance with Coordinated Offshore Operating
Regulations (30 CFR Parts 250 and 256, Oil and Gas and Sulphur Operations in the Outer Continental Shelf, Final
Rule); and (4) adoption of measures affecting the potential of oil spills and noise would reduce the risks to
bowhead whales during the spring and fall migrations.

(3) River Deltas Deferral: The FWS recommended, in a letter dated July 26, 1991,
that MMS consider a deferral alternative that would prohibit the leasing of blocks off of river deltas of special
concern, Of specific note were the Colville, Canning, and Kongakut deltas. Protection of the Kongakut River
Delta is addressed in MMS’s Barter Island deferral recommendation (Altemative III). In regard to the Colville and
Canning river deltas, most subsistence-related activities take place within the delta itself and within the 3-mi limit of
State jurisdiction. Specifically of interest was the protection of anadromous fishes in the channels of the river
deltas and of migratory bird-nesting habitat. The State has leased several blocks for oil and gas exploration within
the subject delta areas, and the USDOI has leased a number of blocks beyond the 3-mi limit off of the deltas.
When contacted in June of 1993 by MMS, representatives of the FWS stated that they were most concerned about
the establishment of support facilities for offshore exploration and development within the delta regions. The issue
of support facilities is one directly covered under the Coastal Zone Management policies of the North Slope
Borough and as such will be dealt with as a Borough land use planning issue. Please see Section IV.A.2.m.

(4) Delay the Sale 2 Years: Past EIS’s have contained a Delay of Sale Alternative
to the proposed action. A Delay of Sale Alternative was not considered for this EIS because delaying the sale 2
years would put Sale 144 into the next 5-year program. A Beaufort Sea sale is assumed for the next 5-year
program. Overlapping timeframes between the sale assumed for the proposed 5-year program and a delayed Sale
144 would occur, and it is likely that Sale 144 would be then canceled. In any case, a delay of this extent would
require the process o be restarted and is, in this instance, virtually the same as a no-sale alternative.

3. Mitigating Measures:

a. Mitigating Measures Suggested During the Scoping Process: The following
suggestions for mitigating measures to protect certain resources were received and are discussed below. Section
I1.D contains an extensive discussion of the details of the mitigating measures that are part of the proposed action
and the alternatives.

(1) Stipulations (All stipulations are considered part of the proposed
action and all alternatives.):

g No. 1, Protection of Biological Resources

00 No. 2, Orientation Program

o0 No. 3, Transportation of Hydrocarbons

00 No. 4, Industry Site-Specific Bowhead Whale-Monitoring Program
00 No 5, Subsistence Whaling and Other Subsistence Activities

No.1, Protection of Biological Resources:

If biological populations or habitats that may require additional protection are identified in the lease area by the
Regional Supervisor, Field Operations (RS/FQ), the RS/FO may require the lessee to conduct biological surveys to
determine the extent and composition of such biological populations or habitats. Based on any surveys that the
RS/FO may require of the lessee or on other information available to the RS/FO on special biological resources,
the RS/FO may require the lessee to modify operations to ensure that significant biological populations or habitats
deserving protection are not adversely affected.
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No 2, Orientation Program:

The lessee shall include in any exploration or development and production plans submitted under 30 CFR 250.33
and 250.34 a proposed orientation program for all personnel involved in exploration or development and
production activities (including personnel of the lessee’s agents, contractors, and subcontractors) for review and
approval by the RS/FO. The program shall be designed in sufficient detail to inform individuals working on the
project of specific types of environmental, social, and cultural concerns that relate to the sale and adjacent areas.

No. 3, Transportation of Hydrocarbons:

This measure requires the use of pipelines: (a) if pipeline rights-of-way can be determined and obtained; (b) if
laying such pipelines is technologically feasible and environmentally preferable; and (c) if, in the opinion of the
lessor, pipelines can be laid without net social loss, taking into account any incremental costs of pipelines over
alternative methods of transportation and any incremental benefits in the form of increased environmental
protection or reduced multiple-use conflicts.

No. 4, Industry Site-Specific Bowhead Whale-Moniioring Program.

This stipulation mandates that lessees conduct a site-specific monitoring program during exploratory drilling
activities, including seismic activities, to determine when bowhead whales are present in the vicinity of lease
operations and the extent of behavioral effects on bowhead whales due to these activities. The stipulation requires
a peer review of monitoring plans and the resulting draft reports. The monitoring plan must include provisions for
recording and reporting information on sightings of other marine mammals and must provide an opportunity for an
AEWC or NSB representative to participate in the monitoring program. No monitoring program will be required if
the RS/FO, in consultation with the NSB and the AEWC, determines that 2 monitoring program is not necessary
based on the size, timing, duration, and scope of the proposed operations.

This stipulation was rewritten in response to concerns raised during the comment and public hearings process. The
stipulation ensures participation by the NSB, the AEWC, and the State of Alaska in the design and review of
proposed bowhead whale-monitoring plans, and to ensure the establishment of an independent peer review of the
monitoring plans and draft reports.

No. 5, Subsistence Whaling and Other Subsistence Activities:

This stipulation mandates that all exploration and development and production operations shall be conducted in a
manner that prevents unreasonable conflicts between the oil and gas industry and subsistence activities, particularly
the subsistence bowhead whale hunt. It also provides a mechanism to address unresolved conflicts between the oil
and gas industry and subsistence activities.

This stipulation was rewritten in response to concerns raised during the comment and public hearings process. The
State of Alaska specifically stated that the addition of a conflict-resolution mechanism in this stipulation would
result in the stipulation being a more effective alternative to seasonal drilling requirements if it identified a means
for resolving conflicts. The stipulation as it is rewritten provides for a conflict-resolution mechanism.

(2) Information to Lessees (ITL’s) (No’s. 1 through 19 apply to OCS
activities in the Beaufort sea area and are considered part of the proposed action and
alternatives.):

0o No. 1, Infermation on Community Participation in Operations Planning

00O Ne. 2, Information on Kaktovikmiut Guide-"In this Place”

00  No. 3, Information on the Arctic Biological Task Force

oo  No. 4, Information on Bird and Marine Mammal Protection

OO No. S, Information to Lessees on River Deltas

00  No. 6, Information on Endangered Whales and the MMS Monitoring Program

U0 No. 7, The Availability of Bowhead Whales for Subsistence-Hunting Activities

00 No. 8, Consultation with NMFS to Protect Bowhead Whales in the Spring-Lead System
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00 Ne. 9, Information on High Resolution Geological and Geophysical Survey Activity
0O No. 10, Information on Polar Bear Interaction

OO No. 11, Information on Spectacled Eider and Steller’s Eider

00 No. 12, Information on Sensitive Areas to be Considered in the Qil-Spill Contingency Plans
00 No. 13, Information en Qil-Spill-Cleanup Capability

00 No. 14, Qil-Spill-Response Preparedness

00 Ne. 15, Information on the Oil Pollution Act of 1990

00 No. 16, Information on Coastal Zone Managemeni

00  No. 17, Information on Navigational Safety

00 No. 18, Information on Offshore Pipelines

00 Ne. 19, Information on Affirmative Action Requirements

00 No. 20, Information on Nuigsutmiut Paper

No. 1. Information on Community Participation in Operations Flanning:

Lessees are encouraged to bring one or more residents of communities in the area of operations into their planning
process. Local communities often have the best understanding of how oil and gas activities can be safely
conducted in and around their area without harming the environment or interfering with community activities,
Community representation on management teams that develop plans of operation and oil spill contingency plans
that involve local community residents in the earliest stages of the planning process for proposed oil and gas -
activities can be beneficial to the industry.

ITL No. 2 was added in response to concerns raised during the comment and public-hearings process.
No. 2. Information on Kaktovikmiut Guide “In This Place”:

The people of Kaktovik, the Kaktovikmiut, have compiled “A Guide for Those Wishing to Work in The Country
of the Kaktovikmiut.” The guide’s intent, in part, is to provide information that may promote a better
understanding of their concerns. Lessees are encouraged to obtain copies of the guide and to incorporate it into
their Orientation Program to assist in fostering sensitivity and understanding of personnel to community values,
customs, and lifestyles in areas in which they will be operating.

This ITL was added in response to concerns raised during the comment and public-hearings process.

No. 3. Information on the Arctic Biological Task Force:

This ITL advises lessees that in the enforcement of the Protection of Biological Resources stipulation, the RS/FO
will consider recommendations from the Arctic Biological Task Force (BTF) composed of designated
representatives of the MMS, FWS, National Marine Fisheries Service (NMFS), and the U.S. Environmental
Protection Agency (USEPA). '

No. 4, Information on Bird and Marine Mammal Protection.:

This ITL advises lessees that during the conduct of all activities related to leases issued as a result of this sale, the
lessee and its agents, contractors, and subcontractors will be subject to the following laws, among others, the
provisions of the Marine Mammal Protection Act (MMPA) of 1972, as amended (16 U.S.C. 1361 et seq.); the
Endangered Species Act (ESA), as amended (16 U.S.C. 1531 et seq.}; and applicable International Treaties.

No. 5. Information on River Deltas:

Lessees are advised that certain river deltas of the Beaufort Sea coastal plain (such as the Kongakut, Canning, and

Colvitle) have been identified by the FWS as special habitats for bird-nesting and fish-overwintering areas, as well
as other forms of wildlife. Shore-based facilities in these river deltas may be prohibited by the permitting agency.
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No. 6. Information on Endangered Whales and MMS Monitoring Program:

This ITL advises lessees that the MMS intends to continue its areawide endangered whale-monitoring program in
the Beaufort Sea during exploration activities. The program will gather information on whale distribution and
abundance patterns and will provide additional assistance to determine the extent, if any, of adverse effects to the
species.

No. 7. The Availability of Bowhead Whales for Subsistence Hunting Activities:

Lessees are advised that the NMFS issued regulations for incidental take of marine mammals, including bowhead
whales. Incidental-take regulations are promulgated only upon request, and the NMES must be in receipt of a
petition prior 10 initiating the regulatory process. Incidental takes of bowhead whales are allowed only if a Letter
of Authorization (LLOA) is obtained from the NMFS pursuant to the regulations in effect at the time. A LOA must
be requested annually. In issuing a LOA, the NMFS must determine that proposed activities will not have an
unmitigable adverse effect on the availability of the bowhead whale to meet subsistence needs by causing whales to
abandon or avoid hunting areas, directly displacing subsistence users, or placing physical barriers between whales
and subsistence users.

No. 8. Consultation with NMFS to Protect Bowhead Whales in the Spring-Lead System:

Lessees are advised that MMS and NMFS will review exploration plans to ascertain if endangered species
consultation will be required for activities planned during the spring (April 15-June 15). The MMS has been
advised by the NMFS that, based on currently available information and technology, NMFES believes that
development and production activities in the spring-lead systems used by bowhead whales in the western part of the
lease-sale area along the Chukchi Sea coast and extending to the northeast of Point Barrow would likely jeopardize
the continued existence of the bowhead whale population.

No. 9. Information on Geological and Geophysical Survey Activily:

Lessees are advised of the potential effect of geological and geophysical (G&G) activity to bowhead whales and
subsistence hunting activities. The MMS may impose restrictions (including the timing of operations relative to
open water) and other requirements (such as having a locally approved coordinator on board) on G&G surveys to
minimize unreasonable conflicts between the G&G survey and subsistence whaling activities. Lessees will
coordinate any proposed G&G activity with potentially affected subsistence communities, the NSB, and the AEWC
to identify potential conflicts and develop plans to avoid these conflicts.

This ITL was added in response to concerns raised during the comment and public-hearings process.
No. 10. Polar Bear Interaction:
Lessees are advised that polar bears may be present in the area of operations, particularly during the solid-ice’

period. Lessees should conduct their activities in a manner that will limit potential encounters and interaction
between lease operations and polar bears.

No. 11. Information on Spectacled Eider and Steller’s Eider:

Lessees are advised that the spectacled eider (Somateria fischeri) is newly listed as threatened by the FWS and is
protected by the ESA of 1973, as amended, 16 U.S5.C. 1531 et seq. Lessees are further advised that the Steller’s
eider (Polysticta stelleri) is being congidered by the FWS for listing as an endangered species under the ESA.
No. 12, Information on Sensitive Areas To Be Considered in the Oil-Spill Contingency Plans (OSCP’s):
Lessees are advised that certain areas are especially valuable for their concentrations of marine birds, marine

mammals, fishes, or other biological resources or cultural resources and should be considered when developing
OSCP’s.



No. 13. Information on Oil-Spill-Cleanup Capability:

Exploratory drilling, testing, and other downhaole activities may be prohibited in broken-ice conditions unless the
lessee demonstrates to the RS/FO the capability to detect, contain, clean up, and dispose of spilled oil in broken ice

No. 14. Qil-Spill-Response Preparedness:

Lessees are advised that they must be prepared to respond to oil spills which could occur as a result of offshore oil
and gas exploration and development activities, With or prior to submitting a plan of exploration or a development
and production plan, the lessee will submit for approval an oil-spill-contingency plan in accordance with 30 CFR
250.42.

No. 15. Information on the Oil Pollution Act of 1990 (33 U.S.C. 2701 et 5eq.):

Lessees are advised that Section 1016(c)(1) of the Oil Pollution Act (OPA) of 1990 (33 U.S.C. 2716(c)1))
requires that lessees establish and maintain evidence of financial responsibility of $150,000,000 for offshore
facilities. This provision supersedes the $35,000,000 requirement under Title IIT of the OCS Lands Act, as
amended (43 U.5.C, 1814), The authority to administer this provision has been transferred from the U.S. Coast
Guard (USCG) to the MMS,

Neo. 16. Information on Coastal Zone Management:

Lessees are advised that the State of Alaska will review OCS plans through the review process for consistency with
the Alaska Coastal Management Program. Oil-spill-contingency plans will be reviewed for compliance with State
standards, the use of best available and safest technologies, and with State and regional contingency plans on a
case-by-case basis.

This ITL supercedes and 1eplaces the previous ITL on Coastal Zone Management and the ITL on State Review of
Exploration Plans and Associated Oil-Spill Contingency Plans that appeared in the DEIS. The wording suggested
by the State of Alaska for the Coastal Zone Management ITL was adopted, effectively addressing the points
previously addressed in the two separate ITL's.

No. 17. Information on Navigational Safety:

Operations on some of the blocks offered for lease may be restricted by designation of fairways, precautionary
zones, anchorages, safety zones, or waffic-separation schemes established by the USCG pursuant to the Ports and
Waterways Safety Act (33 U.S.C. 1221 et seq.), as amended.

No. 18. Information on Offshore Pipelines:

This ITL advises lessees that the Department of the Interior and the Department of Transportation have entered mnto
a Memorandum of Understanding, dated May 6, 1976, concerning the design, installation, operation, and
maintenance of offshore pipelines. Bidders should consult both departments for regulations applicable to offshore
pipelines

No. 19. Information on Affirmative Action Requirernents:

Revision of Departinent of Labor regulations on affirmative action requirements for Government contractors
(including lessees) has been deferred, pending review of those regulations (see Federal Register of August 25,
1981, at 46 FR 42865 and 42968).

No. 20. Information on Nuigsutmiut Paper:

The people of Nuigsut, the Nuigsutmiut, have compiled a paper that provides information that may promote a
better understanding of their concerns. Lessees are encouraged to obtain copies of the paper and to incorporate it

into their Orientation Program to assist in fostering sensitivity and understanding of personnel to community
values, customs, and lifestyles in areas in which they will be operating.
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This ITL was added in response to concerns raised during the comment and public-hearings process.
b. Mitigating Measures Not Considered in this EIS:

Seasonal Drilling Restriction: The NSB and State of Alaska are recommending that industrial activities, including
drilling, seismic operations, and tug and icebreaker operations, be prohibited during the spring migration of
bowhead whales to protect the traditional whale migratory and feeding areas and subsistence-hunting areas. There
also is concern that industrial activities may have detrimental effects on other species,

The seasonal drilling restriction was originally proposed in early (1979-1984) OCS oil and gas lease sales in the
Beaufort Sea to protect the endangered bowhead whales from the risk of an oil spill. The stipulation was written 1n
response to an earlier jeopardy opinion by the NMFS. In their Arctic Region Biological Opinion (November 23,
1988), NMFS found that exploratory-driliing activities would not jepardize the continued existence of the bowhead
whales. However, consultation will be reinitiated with NMFS in the event oil is discovered and development and
production activities are proposed.

Waivers on seasonal drilling restictions imposed on leases issued as a result of oil and gas lease sales held previous
to 1985 have been granted. The granting of these waivers was based on the operator (1)} conducting site-specific
monitoring of the reactions of bowhead whales to drilling noises and (2) cooperating with whalers in an effort o
eliminate industry and whaling conflicts. For the two sales held since 1985 (Sale 97 and Sale 124), the Subsistence
Whaling and Other Subsistence Activities stipulation, the Industry Site-specific Bowhead Whale Monitoring
Program stipulation, and the ITL’s on Availability of Bowhead Whales for Subsistence Hunting Activities and
Consultation with NMES to Protect Bowhead Whales in the Spring-Lead System, have been used to mitigate any
potential effects to the bowhead whale and to provide for the prevention of unreasonable conflicts with subsistence
harvests. The Subsistence Whaling and Other Subsistence Activities stipulation provides for implementing a
seasonal drilling restriction, if the RS/FO, in consultation with other agencies and the public, determines that such a
restriction is necessary to prevent unreasonable conflicts. The ITL on Consultation with NMFS to Protect
Bowhead Whales in the Spring-Lead System provides for additional review by MMS and NMFS for exploration
plans for activities planned during the spring (April 15-June 15). This ITL also advises lessees that additional
mitigating measures may be developed as new information or technology is developed. The ITL on Availability of
Bowhead Whales for Subsistence Hunting Activities further iliustrates the intent to impose additional restrictions or
requirements if necessary. This ITL states that MMS may limit or require operations be modified if they could
result in significant effect on the availability of the bowhead whale for subsistene use. It also commits to
establishing, with NMFS, procedures to coordinate results for site-specific surveys to determine if further
modificationa to lease operations are necessary.

E. INDIAN TRUST RESOURCES: The MMS anticipates that the proposed action or
alternatives will have no significant effects on Indian Trust Resources. The Federal Government does not
recognize the validity of claims of aboriginal title, and associated hunting and fishing rights, that have been asserted
for unspecified portions of the sale area. However, while MMS does not recognize these resources as Indian Trust
Resources, this EIS considers the potential effects of lease-sale activities on them.

F. EXECUTIVE ORDER 12898: ENVIRONMENTAL JUSTICE: The environmental-

Justice policy based on Executive Order 12898 requires agencies to incorporate environmental justice into their
missions by identifying and addressing environmental effects of their proposed programs on minorities and low-
income populations and communities. The USDOI has developed guidelines in accordance with the Presidential
Executive Order on Environmental Justice. The MMS participated in the development of these guidelines. The
MMS’s existing process of involving all affected communities and Native American and minority groups in the
NEPA-compliance process meets the intent and spirit of the Executive Order. However, we are continuing to
identify ways to improve the input from all Alaskan residents, not only in commenting on official documents but
also contributing their knowledge to the scientific and analytical sections of the EIS.

Environmental concerns generally were identified during the scoping process and in response to comments on the
draft EIS for Sale 144, The potential effects of Sale 144 on the issues raised by these concerns are addressed in
those sections that analyze the effects of the sale on the Economy, Subsistence-Harvest Patterns, and Sociocultural
Systems and marine mammals—Sections II and IV, respectively.
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G. SIGNIFICANT DIFFERENCES BETWEEN THE DRAFT EIS AND THE

FINAL EIS: The following summarizes some of the more significant changes that have been made in the FEIS
as a result of the public review of the DEIS. These changes include one additional alternative (Alternative 1V, the
Nuigsut Deferral), the rewrite of two stipulations, the addition of four new ITL’s, the deletion of one ITL, and
significant text revisions. The Nuigsut Deferral and the reasons for its addition have been discussed in Section
1.A.2.a.(4). The two stipulations that were rewritten are No. 4, Industry Site-Specific Bowhead Whale-Monitoring
Program, and No. 5, Subsistence Whaling and Other Subsistence Activities. These stipulations were rewritten to
(1) ensure greater participation by the North Slope in the design and review of proposed bowhead whale-
monitoring plans, (2) ensure the establishment of an independent peer review of the monitoring plan, and (3)
provide for a conflict resolution mechanism,

The ITL’s added were:

ITL No. 1, Information on Community Participation in Operations Planning: This ITL’s purpose is to
encourage lessees to bring residents on the North Slope communities into the planning process.

ITL No. 2, Information on Kaktovikmiut Guide “In This Place”: Lessees are encouraged to obtain this guide and
to incorporate it into Orientation Programs to assist in fostering understanding and sensitivity to community values.

ITL No. 9, Information on Geological and Geophysical Survey Activity: This ITL advises of the potential effects
of seismic surveys and reminds lessees of the specifics of the bowhead whale-monitoring program.

No. 20. Infoermation on Nuigsutmiut Paper: Lessees are encouraged to obtain this guide and to incorporate it
into Orientation Programs to assist in fostering understanding and sensitivity to community values.

The ITL deleted was:

Information on the State Review of Exploration Plans and Associated Oil-Spill-Contingency Plans: This ITL,
included in the DEIS, is redundant with current Coastal Zone Management regulations and the provisions of ITL
No. 16 and thus was deleted.

Significant text revisions focused on major issues dealing with marine mammals, subsistence, and the bowhead
whale, These sections incorporated new information on the effect of noise (particularly on the bowhead whale) as
well as sources of “traditional knowledge.” Where comments warranted other changes or presented new or
additional information, revisions were made to the appropriate text in the EIS.
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II. ALTERNATIVES, INCLUDING THE PROPOSED ACTION
A. ALTERNATIVE I - THE PROPOSAL:

Alternative I, the proposed action, would offer 1,879 whole and partial blocks (about 4 million hectares [ha)) (9.8
million acres) of the Beaufort Sea for leasing. This area is located offshore the area extending from the Canadian
border to the vicinity of Point Barrow (at 156° W. long.) (Fig. 1I.A-1).

For Alternative I, three hypothetical scenarios were developed to assess the potential environmental effects of the
sale. These three scenarios, a low case, a base case, and a high case, each represent an estimated range of
potential resources (oil and gas) and resource values derived from available geologic and economic information.
The scenario for the base case of Alternative I is discussed below. The analyses of effects of the base case are
discussed in detail in Section IV.B.

The scenarios for the low and high cases are discussed below, and the analyses of effects generated by the low and
high cases are discussed in detail in Sections IV.F and IV.G, respectively.

1. The Base Case: For the base case of Alternative I, the range of potential resources
varies from 300 million barrels (MMbb]) of oil produced over the anticipated > 22-year life of the field to 2.1
billion barrels (Bbbl) produced during the same period (Appendix A, Table A-2). This resource range is based on
an assumed value of $22.50 per barrel for produced crude oil. The oil-field-development scenario for the base
case of the proposed action is based on this same value for a barrel of oil. Appendix A, Table A-2, shows the
infra- structure and the developmental timeframes proposed for the base case. The Section IV analyses of the
effects of the base case of the proposal use a resource number that is comparable to a midpoint between the base-
case-low (the lower end of the potential resource range for the base case) and base-case-high resource estimates
{the highest end of the potential resource range for the base case).

Under the base case, exploratory-drilling activities would be expected to occur between 1997 and 2003 (Appendix
A, Table A-2), During this period, it is estimated that 4 to 11 exploration wells and 2 to 21 delineation wells will
be drilled. The type of units that may be used in exploration drilling would depend on water depih, sea-ice
conditions, ice-resistant capabilities of the units, and availability of drilling units. Artificial-ice islands are likely to
be employed as drilling platforms in shallow-water, nearshore areas (<15 meters [m]) (<50 feet [ft]).
Construction and resupply operations for ice-island drilling platforms would be supported by ice roads. Bottom-
founded platforms of various designs are most likely to be used to drill prospects farther offshore in water depths
of 10 to 25 m (35-80 fi); and because of mobile ice conditions, these operations would be supported by supply
boats during the open-water season. For water depths > 25 m (>80 fi), floating drill rigs (drillships or floating
concrete platforms) would be employed to drill exploration wells in open-water or broken-ice conditions. These
far-offshore operations would be supported by icebreaker-support/ supply ships, with support and supply
operations issuing from existing Prudhoe Bay/Kuparuk infrastucture,

Activities associated with development and production would begin in 2001 with the installation of a production
platform (Appendix A, Table A-2); 2 to 11 platforms would be installed during a 2- to 6-year period between 2001
and 2006. The estimated level of activities associated with crude oil production is based on this range; the low end
of the activity range under the base case is associated with the 300-MMbbl estimate and the high end with the 2.1-
Bbbl estimate. Between 2001 and 2006, an estimated 54 to 396 production and service wells would be drilled
using 4 to 12 drilling rigs. Crude oil production is expected to begin in 2003-2004 and continue from 2023
through 2025; the production life of the Sale 144 field is expected to be 222 years. Peak production is estimated to
occur between 2004 and 2009 and range broadly between 25 and 176 MMbbl yearly.

Depending in part on site and environmental conditions, the size and shape of the field, and the oil reserves, the
types of production platforms that may be used in the Sale 144 area include—among others—production islands;
bottom-founded concrete structures; and deep-water, floating production systems with fixed subsea wells.
Produced crude oil would be transported via pipeline to intermix with either the onshore Prudhoe Bay and/or
Kuparuk pipeline systems. Produced crude would be transported to Valdez via the Trans-Alaska Pipeline System
{TAPS) and then to the west coast of the U.S. and the Far East via tanker. A more detailed discussion of the
transportation scenario for Alternative I1I is contained in Section IV.A. 1.
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2. The Low Case: The low case of resource (oil and gas) possibilities analyzed for the
proposed alternative features resource estimates that could range up to 130 MMbbl. Economic analysis indicates
that resource estimates at that level are not commercially viable for production within the Beaufort Sea Outer
Continental Shelf (OCS) region. Thus, activities associated with this alternative are considered to be exploration-
only. Exploratory drilling should begin by 1997 and cease by 2001 with four wells drilled by a single rig. All
support functions would issue from Prudhoe Bay facilities (see Appendix A, Table A-1).

3. The High Case: For the high case of Alternative I, the range of resources produced
varies from a low of 2.8 to a high of 5.0 Bbbl. Under the high case, the life of the field is estimated to be >27
years (Appendix A, Table A-3). The value per barrel of oil assigned to these resources is $29.10. The oil-field-
development scenario and related infrastructure necessary to develop the high case of the proposed action are based
on this assumed value per barrel of oil. Appendix A, Table A-3, shows the infrastructure and the developmental
timeframes proposed for the high case. The analyses of the effects of the high case of the proposed action are
based on a resource midpoint between the high-case-low (the lower end of the potential resource range for the high
case) and the high-case-high resource estimates {the highest end of the potential resource range for the high case).

Exploratory-drilling activities are expected to occur between 1997 and 2010 (Appendix A, Table A-3). During this
period, 19 to 28 exploration wells and 35 to 48 delineation wells are estimated to be drilled. The type of units that
may be used in exploration drilling will depend on water depth, sea-ice conditions, ice-resistant capabilities of the
units, and availability of drilling units. Artificial-ice islands are likely to be employed as drilling platforms in
shallow-water, nearshore areas (<15 m [ <50 ft]). Construction and resupply operations for ice-island drilling
platforms would be supported by ice roads. Bottom-founded platforms of various designs are most likely to be
used to drill prospects farther offshore in water depths of 10 to 25 m (35-80 ft); and because of mobile ice
conditions, these operations would be supported by supply boats during the open-water season. For water depths
>25m (>80 ft), floating drill rigs (drillships or floating concrete platforms) would be employed to drill
exploration wells in open-water or broken-ice conditions. These far-offshore operations would be supported by
icebreaker support/supply ships, with support and supply operations issuing from existing Prudhoe Bay/Kuparuk
infrastructure.

Activities associated with development and production would begin in 2001 with the installation of a production
platform (Appendix A, Table A-3); 19 to 28 platforms would be installed during a 7- to 11-year period between
2001 and 2011, The estimated level of activities under the high case of the proposed action associated with crude
oil production is based on this range; the low end of the activity range is associated with the 2.8-Bbbl estimate and
the high end with the 5.0-Bbbl estimate. Between 2001 and 2014, an estimated 668 to 991 production and service
wells would be drilled. Crude-oil production is expected to begin in 2004 and continue through 2031; the
production life of the Sale 144 field is expected to be at least 27 years. Peak production is estimated to occur
between 2008 and 2012, and is expected to range from a yearly rate of 235 to 378 MMbbl.

Depending in part on site and environmental conditions, the size and shape of the field, and the oil reserves, the
types of production platforms that may be used in the Sale 144 area, under a high-case assumption,
include—among others—production islands; bottom-founded concrete structures; and deep-water, floating
production systems with fixed subsea wells. Produced crude oil would be transported via pipeline to intermix with
either the onshore Prudhoe Bay and/or Kuparuk pipeline systems.

B. ALTERNATIVE II - NO LEASE SALE: This alternative would be tantamount to

cancellation of Sale 144, As a result of such a cancellation, the oil estimated to be produced under Alternative I
would be neither discovered nor developed. Should the sale not be held, the energy that would have flowed into
the U.S. economy from resources leased under this sale would need to be provided by substitute sources.
Possible substitutes for the resources expected to be produced as a result of the proposed action include:
(u s Oil-supply substitutes

0 Domestic onshore oil production

O Imported oil

OO0 Fuel substimates in the transportation sector
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0O Imported methanol

O Gasohol

O Compressed natural gas
O Electric cars

m]w Conservation
O In the transportation sector
O Reduced consumption of plastics

In the case of the no-lease-sale alternative, substitute energy flows probably would be provided by a mix of the
substitutes listed above. The mix would depend on economic and regulatory factors as well as the short-run
availability of the capacity to produce and transport sufficient quantities of the various substitutes. Appendix C
provides a detailed discussion of substitute energy sources if leasing were not to occur in the Beaufort Sea Planning
Area.

C. ALTERNATIVE III - BARTER ISLAND DEFERRAL: This alternative would
result in the offering of 1,440 blocks or 3.06 million ha (7.56 million acres)—approximately 77 percent of the
proposal (Fig. II.C-1). This alternative was drafted to delete blocks from the Canadian border to the area in and
around Barter Istand. The area that would be deferred under Alternative 11 includes blocks used for subsistence
activities by the residents of the community of Kaktovik. This alternative would ensure that no exploration and
development driliing would occur in the deferred blocks, which encompass a key whale-feeding area; the potential
for oil spills or use conflicts originating from the unoffered portion of the planning area would be reduced
accordingly. Deferring this area was supported by the Fish and Wildlife Service (FWS) and Native groups during
the scoping process for Sale 144,

Resources forecast for this alternative do not differ substantially from those of the base case of Alternative 1. The
resources range from roughly 270 MMbbi to about 1.89 Bbbl—approximately 10 percent less than estimated for
the base case of the proposal. Again, this production range is based on oil selling for $22.50 a barrel. The general
exploration and development and production profile of this alternative is almost exactly that of the base case of
Alternative . Appendix A, Table A-7, contains the specific development and production profiles for Alternative
I1I.

Alternative I1I activities would be supported from marine and air facilities located in and around Prudhoe Bay/
Kuparuk. Produced crude would be transported to Valdez via the Trans-Alaska Pipeline System (TAPS) and thence
to the west coast of the U.8. and the Far East via tanker. A more detailed discussion of the transportation scenario
for Altemative HI is contained in Section 1V.A. 1.

D. ALTERNATIVE 1V - NUIQSUT DEFERRAL: Alternative IV would defer 243
blocks out of the 1,879 offered by Alternative I and 559,872 hectares out of 4 million (1.5 million acres out of
9.8) (Fig. I1.D-1). The deferred area comprises about 14 percent of the area offered by Alternative I. The
resource levels forecast for this alternative range from 180 Mbbl to 1.26 MMbbl, approximately 40 percent less
than the proposed action. Similarly, infrastructure, i.¢., numbers of exploration and delineation wells as well as
production platforms, also would be decreased by approximately 40 percent. Qil-field-support activities for this
alternative would be in the same pattern as those for Alternative I—activities also would be supported from marine
and air facilities located in and around Prudhoe Bay/Kuparuk. Produced crude would be transported to Valdez via
the Trans-Alaska Pipeline System (TAPS) and then to either the west coast of the U.S. or the Far East via tanker,
Please see Section [V.A.1 for a further discussion of this alternative’s transportation scenario and Section IV.D for
a further analysis of infrastructure differences between this alternative and the Proposal.

The area proposed for deferral encompasses Cross Island—a location viewed by the community of Nuigsut and the
Inypiat Whaling Commission as Nuiqsut’s primary harvest area for the bowhead whale and other marine mammals.
The blocks offered in the Nuigsut Deferral Alternative have been offered in other OCS lease sales and lie
immediately offshore of active State and Federal leases, including the Northstar Unit.

E. MITIGATING MEASURES THAT ARE PART OF THE PROPOSED
ACTION AND THE ALTERNATIVES: Laws and regulations that provide mitigation are considered
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part of the proposal. Examples include the Quter Continental Shelf Lands Act (OCSLA), which grants broad
authority to the Secretary of the Interior to control lease operations and, where appropriate, undertake
environmental monitoring studies (see Appendix D); the Consolidated Offshore Operating Regulations {which
rescinded and replaced Alaska OCS Orders effective May 31, 1988); and the Fishermen’s Contingency Fund.
Incorporated by reference in Section 1.C is OCS Report MMS 86-003, Legal Mandates and Federal Regulatory
Responsibilities (Rathbun, 1986). This report details the laws and regulations under which the MMS OCS leasing
program operates; the report also outlines permit requirements, engineering criteria, testing procedures, and
information requirements. These requirements are developed and administered by the MMS. The mitigating effect
of these measures has been factored into the environmental effects analyses.

In addition, the following mitigating measures (Stipulations and Information to Lessees [ITL] Clauses) also are
considered as part of the proposed action and alternatives. Accordingly, the mitigating effects of these measures
also have been factored into the environmental effects analyses (Sec. IV). The Section IV, B environmental effects
analyses contains a discussion of the effectiveness of the mitigating measures described in this section where
germane to a given resource topic.

1. Stipulations (All stipulations are considered part of the proposed action
and alternatives.):

OO Ne. 1, Protection of Biological Resources

0O Ne. 2, Orientation Program

00O Ne. 3, Transportation of Hydrocarbons

00O Ne. 4, Industry Site Specific Bowhead Whale-Monitoring Program
00 Ne. 5, Subsistence Whaling and other Subsistence Activities

No. 1, Protection of Biological Resources

If biological populations or habitats that may require additional protection are identified in the lease area by the
Regional Supervisor, Field Operations (RS/FQ), the RS$/FO may require the lessee to conduct biological surveys to
determine the extent and composition of such biological populations or habitats. The RS/FO shall give written
notification to the lessee of the RS/FO’s decision to require such surveys.

Based on any surveys that the RS/FO may require of the lessee or on other information available to the RS/FO on
special biological rescurces, the RS/FO may require the lessee to:

(1) Relocate the site of operations;

(2) Establish to the satisfaction of the RS/FO, on the basis of a site-specific survey, either that such
operations will not have a significant adverse effect upon the resource identified or that a special biological
resource does not exist;

(3) Operate during those periods of time, as established by the RS/FO, that do not adversely affect

the biological resources; and/or

(4) Modify operations to ensure that significant biological populations or habitats deserving

protection are not adversely affected.

If any area of biological significance should be discovered during the conduct of any operations on the lease, the
lessee shall immediately report such findings to the RS/FO and make every reasonable effort to preserve and protect
the biological resource from damage until the RS/FO has given the lessee direction with respect to its protection.

The lessee shall submit all data obtained in the course of biological surveys to the RS/FO with the locational
information for drilling or other activity. The lessee may take no action that might affect the biological populations or
habitats surveyed until the RS/FO provides written directions to the lessee with regard to permissible actions. The
RS/FO will utilize the best available information as determined in consultation with the Arctic Biological Task Force.

Neo. 2, Orientation Program
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The lessee shall include in any exploration or development and production plans submitted under 30 CFR 250.33 and
250.34 a proposed orientation program for all personnel involved in exploration or development and production
activities (including personnel of the lessee’s agents, contractors, and subcontractors) for review and approval by the
Regional Supervisor, Field Operations. The program shall be designed in sufficient detail to inform individuals
working on the project of specific types of environmental, social, and cultural concerns that relate to the sale and
adjacent areas. The program shall address the importance of not disturbing archaeclogical and biological resources
and habitats, including endangered species, fisheries, bird colonies, and marine mammals and provide guidance on
how to avoid disturbance, This guidance will include the production and distribution of information cards on
endangered and/or threatened species in the sale area. The program shall be designed to increase the sensitivity and
understanding of personnel to community values, customs, and lifestyles in areas in which such personnel will be
operating. The orientation program shall also include information concerning avoidance of conflicts with subsistence,
commercial fishing activities, and pertinent mitigation.

The program shall be attended at least once a year by all persennel involved in onsite exploration or development and
production activities (including personnel of the lessee’s agents, contractors, and subcontractors) and all supervisory
and managerial personnel involved in lease activities of the lessee and its agents, contractors, and subcontractors.

The lessee shall maintain a record of all personnel who attend the program onsite for so long as the site is active, not
to exceed 5 years. This record shall include the name and date(s) of attendance of each attendee.

No. 3, Transportation of Hydrocarbons

Pipelines will be required: (a) if pipeline rights-of-way can be determined and obtained; (b) if laying such pipelines is
technologically feasible and environmentally preferable; and (c) if, in the opinion of the lessor, pipelines can be laid
without net social loss, taking into account any incremental costs of pipelines over alternative methods of transporta-
tion and any incremental benefits in the form of increased environmental protection or reduced multiple-use conflicts.
The lessor specifically reserves the right to require that any pipeline used for transporting production to shore be
placed in certain designated management areas. In selecting the means of transportation, consideration will be given
to recommendations of any advisory groups and Federal, State, and local governments and industry.

Following the development of sufficient pipeline capacity, no crude oil production will be transported by surface
vessel from offshore production sites, except in the case of emergency. Determinations as to emergency conditions
and appropriate responses to these conditions will be made by the Regional Supervisor, Field Operations.

No. 4, Industry Site-Specific Bowhead Whale-Monitoring Program

Lessees proposing to conduct exploratory drilling operations, including seismic surveys, during the bowhead whale
migration will be required to conduct a site-specific monitoring program approved by the Regional Supervisor, Field
Operations (RS/FO); unless, based on the size, timing, duration, and scope of the proposed operations, the RS/FO, in
consultation with the North Slope Borough (NSB) and the Alaska Eskimo Whaling Commission (AEWC), determine
that a monitoring program is not necessary. The RS/FO will provide the NSB, AEWC, and the State of Alaska
(State) a minimum of 30 but no longer than 60 calendar days to review and comment on a proposed monitoring
program prior to approval. The monitoring program must be approved each year before exploratory drilling
operations can be commenced.

The monitoring program will be designed to assess when bowhead whales are present in the vicinity of lease
opcrations and the extent of behavioral effects on bowhead whales due to these operations. In designing the program,
lessees must consider the potential scope and extent of effects that the type of operation could have on bowhead
whales. Scientific smudies and individual experiences relayed by subsistence hunters indicate that, depending on the
type of operations, individual whales may demonstrate avoidance behavior at distances of up to 24 km.

The program must also provide for the following:
(1) Recording and reporting information on sighting of other marine mammals and the extent of behavioral

effects due to operations;
(2) Inviting an AEWC or NSB representative to participate in the monitoring program as an observer;
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(3) Coordinating the monitoring logistics beforehand with the MMS Bowhead Whale Aerial Survey Project
{BWASP),

{4) Submitting daily monitoring results to the MMS BWASP;

{5) Submitting a draft report on the results of the monitoring program to the RS/FO within 60 days
following the completion of the operation. The RS/FC will distribute this draft report to the AEWC, the NSB, the
State of Alaska, and the National Marine Fisheries Service (NMFS);

(6) Submitting a final report on the results of the monitoring program to the RS/FO. The final report will
include a discussion of the results of the peer review of the draft report. The RS/FO will distribute this report to the
AEWC, the NSB, the State of Alaska, and the NMFS.

Lessees will be required to fund an independent peer review of a proposed monitoring plan and the draft report en
the results of the monitoring program. This peer review will consist of independent reviewers who have knowledge
and experience in statistics, monitoring marine mammal behavior, the type and extent of the proposed operations, and
an awareness of traditional knowledge. The peer reviewers will be selected by the RS/FO from experts recom-
mended by the NSB, the AEWC, industry, NMFES, and MMS, The results of these peer reviews will be provided to
the RS/FO for consideration in final approval of the monitoring program and the final report, with copies to the NSB,
AEWC, and the State.

In the event the lessee is secking a Letter of Authorization (LOA) or Incidental Harassment Authorization (IHA) for
incidental take from the NMFS, the monitoring program and review process required under the LOA or IHA may
satisfy the requirements of this stipulation. Lessees must advise the RS/FO when it is seeking an LOA or IHA in lieu
of meeting the requirements of this stipulation and provide the RS/FO with copies of all pertinent submittals and
resulting correspondence, The RS/FO will coordinate with the NMFS and advise the lessee if the LOA or IHA will
meet these requiremnents.

This stipulation applies to the following blocks for the time periods listed and will remain in effect until termination or
modification by the Department of the Interior, after consultation with the NMFS and the NSB: (Official Protraction
Diagram [OPD])

SPRING MIGRATION AREA
April 1 through June 15

. 9OPD . Blocks Included

NR 05-01, Dease Inlet 6004 - 6011, 6054 - 6061, 6104 - 6111, 6154 - 6167, 6204 - 6220, 6254 - 6270,
6304 - 6321, 6354 - 6371, 6404 - 6423, 6454 - 6473, 6504 - 6523, 6554 - 6573,
6604 - 6623, 6654 - 6673, 6717 - 6723

NR 05-02, Harrison 6401 - 6404, 6451 - 6454, 6501 - 6506, 6551 - 6556, 6601 - 6612, 6651 - 6662,
Bay North 6701 - 6716
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CENTRAL FALL MIGRATION AREA
September 1 through October 31

OPD Blocks Included
NR 05-01, Dease Inlet 6704 - 6716, 6754 - 6773, 6804 - 6823, 6856 - 6873, 6908 - 6923, 6960 - 6973,
7011 - 7023, 7062 - 7073, 7112 - 7123

NR 05-03, Teshekpuk 6015 - 6024, 6067 - 6072

NR 05-02, Harrison 6751 - 6766, 6801 - 6818, 6851 - 6868, 6901 - 6923, 6951 - 6973, 7001 - 7023,
Bay North 7051 - 7073, 7101 - 7123

NR 05-04, Harrison 6001 - 6023, 6052 - 6073, 6105 - 6123, 6157 - 6173, 6208 - 6223, 6258 - 6274,
Bay 6309 - 6324, 6360 - 6374, 6360 - 6374, 6410 - 6424, 6461 - 6471, 6512 - 6519,
6562 - 6566, 6613 - 6614

NR 06-01, Beechey 6901, 6951, 7001, 7051 - 7062, 7101 - 7113

Point North

NR 06-03, Beechey 6002 - 6014, 6052 - 6064, 6102 - 6114, 6152 - 6169, 6202 - 6220, 6251 - 6274,
Point 6301 - 6324, 6351 - 6374, 6401 - 6424, 6456 - 6474, 6509 - 6524, 6568 - 6574,

6618 - 6624, 6671 - 6674, 6723 - 6724, 6773

NR 06-04, Flaxman 6301 - 6303, 6351 - 6359, 6401 - 6409, 6451 - 6459, 6501 - 6509, 6551 - 6559,

Island 6601 - 6609, 6651 - 6659, 6701 - 6709, 6751 - 6759, 6802 - 6809, 6856 - 6859
EASTERN FALL MIGRATION
August 1 through October 31
OPD Blacks Included
NR 06-04, Flaxman 6360 - 6364, 6410 - 6424, 6460 - 6474, 6510 - 6524, 6560 - 6574, 6610 - 6624,
Island 6660 - 6674, 6710 - 6724, 6760 - 6774, 6810 - 6824, 6860 - 6874, 6910 - 6924,
6961 - 6974, 7013 - 7022, 7066 - 7070, 7118 - 7119
NR 07-03, Barter 6401 - 6424, 6451 - 6474, 6501 - 6524, 6551 - 6574, 6601 - 6624, 6651 - 6674,
Island 6701 - 6724, 6751 - 6774, 6801 - 6824, 6851 - 6874, 6901 - 6924, 6958 - 6974,

7010 - 7024, 7061 - 7074, 7113 - 7124
NR 07-04, MacKenzie 6401 - 6408, 6451 - 6458, 6501 - 6507, 6551 - 6557, 6601 - 6607, 6651 - 6657,
Canyon North 6701 - 6707, 6751 - 6757, 6801 - 6806, 6851 - 6856, 6901 - 6906, 6951 - 6956,
7001 - 7006, 7051 - 7055, 7101 - 7105

NR 07-05, Demarcation 6016 - 6026, 6067 - 6076, 6118 - 6126, 6169 - 6176, 6221- 6226, 6273 - 6276,
Point 6323 - 6326

NR 07-06, Mackenzie 6001 - 6004, 6051 - 6054, 6101 - 6103, 6151 - 6153, 6201 - 6203, 6251 - 6252,
Canyon 6301 - 6302, 6351

No. 5, Subsistence Whaling and Other Subsistence Activities
Exploration and development and production operations shall be conducted in a manner that prevents unreasonable
conflicts between the oil and gas industry and subsistence activities (including, but not limited to, bowhead whale

subsistence hunting).

Prior to submitting an exploration plan or development and production plan (including associated oil-spiil contingency
plans) to the MMS for activities proposed during the bowhead whale migration period, the lessee shall consult with
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the potentially affected subsistence communities, Barrow, Kaktovik, or Nuigsut, the North Slope Borough (NSB), and
the Alaska Eskimo Whaling Commission {AEWC) to discuss potential conflicts with the siting, timing, and methods
of proposed operations and safeguards or mitigating measures which could be implemented by the operator to prevent
unreasonable conflicts. Through this consultation, the lessee shall make every reasonable effort to assure that
exploration, development, and production activities are compatible with whaling and other subsistence hunting
activities and will not result in unreasonable interference with subsistence harvests.

A discussion of resolutions reached during this consultation process and plans for continued consultation shall be
included in the exploration plan or the development and production plan. In particular, the lessee shall show in the
plan how activities will be scheduled and located to prevent unreasonable conflicts with subsistence activities.
Lessces shall also include a discussion of multiple or simultaneous operations, such as ice management and seismic
activities, that can be expected to occur during operations in order to more accurately assess the potential for any
cumulative affects. Communities, individuals, and other entities who were involved in the consultation shall be
identified in the plan. The RS/FQO shall send a copy of the exploeration plan or development and production plan
(including associated oil-spill contingency plans) to the potentially affected communities, and the AEWC at the time
they are submitted to the MMS to allow concurrent review and comment as part of the plan approval process.

In the event no agreement is reached between the parties, the lessee, the AEWC, the NSB, the National Marine
Fisheries Service (NMFS), or any of the subsistence communities that could potentially be affected by the proposed
activity may request that the RS/FO assemble a group consisting of representatives from the subsistence communities,
AEWC, NSB, NMFS, and the lessce(s) to specifically address the conflict and attempt to resolve the issues before
making a final determination on the adequacy of the measures taken to prevent unreasonable conflicts with subsistence
harvests. Upon request, the RS/FO will assemble this group before making a final determination on the adequacy of
the measures taken to prevent unreasonable conflicts with subsistence harvests,

The lessee shall notify the RS/FO, of all concerns expressed by subsistence hunters during operations and of steps
taken to address such concerns. Lease-related use will be restricted when the RS/FO determines it is necessary to
prevent unreasonable conflicts with local subsistence hunting activities.

In enforcing this stipulation, the RS/FO will work with other agencies and the public to assure that potential conflicts
are identified and efforts are taken te avoid these conflicts, (for example, timing operations to avoid the bowhead
whale subsistence hunt). These efforts might include a seasona! drilling restrictions, seismic and threshold depth
restrictions, and requirements for directional drilling and the use of other technologies deemed appropriate by the
RS/FO.

Subsistence whaling activities occur generally during the following periods:

Augnst to October: Kaktovik whalers use the area circumscribed from Anderson Point in Camden Bay to a point 30
kilometers north of Barter Island to Humphrey Point east of Barter Island. Nuigsut whalers use an area extending
from a line northward of the Nechelik Channel of the Colville River to Flaxman Island, seaward of the Barrier
Islands,

September to October: Barrow hunters use the area circumscribed by a western boundary extending approximately
15 kilometers west of Barrow, a northern boundary 50 kilometers north of Barrow, then southeastward to a point
about 50 kilometers off Cooper Island, with an eastern boundary on the east side of Dease Inlet. Occasional use may
extend eastward as far as Cape Halkett.

2. Information to Lessees (No’s. 1 through 19 are considered part of the
proposed action and alternatives):

m[m| No. 1, Information on Community Participation in Operations Planning
0o No. 2, Information on Kaktovikmiut Guide-"Tn this Place”

oo No. 3, Information an the Arctic Biological Task Force

oo No. 4, Information on Bird and Marine Mammal Protection

oo No. 5, Information to Lessees on River Deltas
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oo No. 6, Information on Endangered Whales and the MMS Monitoring Program

oa No. 7, The Availability of Bowhead Whales for Subsistence-Hunting Activities

[m[m] No. 8, Consultation with NMFS to Protect Bowhead Whales in the Spring-Lead System
oo No. 9, Information on High Resolution Geological and Geophysical Survey Activity

oo No. 10, Infermation on Polar Bear Interaction

oo No. 11, Information on Spectacled Eider and Steller’s Eider

oo No. 12, Information on Sensitive Areas to be Considered in the Oil-Spill Contingency Plans
ao No. 13, Information on Oil-Spill-Cleanup Capability

oa No. 14, Oil-Spill-Response Preparedness

oQ No. 15, Information on the Oil Pollution Act of 1990

oo No. 16, Information on Coastal Zone Management

0o No. 17, Information on Navigational Safety

oo No. 18, Information on Offshore Pipelines

oo No. 19, Information on Affirmative Action Requirements

a(m No. 20, Information on Nuigsutmiut Paper

Information on Community Participation in Operations Planning

Lessees are encouraged to bring one or more residents of communities in the area of operations into their planning
process. Local communities often have the best understanding of how oil and gas activities can be safely conducted
in and around their area without harming the environment or interfering with community activities. Involving local
community residents in the earliest stages of the planning process for proposed oil and gas activities can be beneficial
to the industry and the community. Community representation on management teams developing plans of operation,
oi! spill contingency plans, and other permit applications can help communities understand permitting obligations and
the help the industry to understand community values and expectations for oil and gas operations being conducted in
and around their area.

Information on Kaktovikmiut Guide - “In This Place”

The people of Kaktovik, the Kaktovikmiut, have compiled “A Guide for Those Wishing to Work in The Country of
the Katovikmiut.” The guide’s intent, in part, is to provide information that may promete a better understanding of
their concerns. Lessees are encouraged to obtain copies of the guide and to incorporate it into their Orientation
Program to assist in fostering sensitivity and understanding of personnel to community values, customs, and lifestyles
in areas in which they will be operating.

Information on the Arctic Biological Task Force

Lessees are advised that in the enforcement of the Protection of Biological Resources stipulation, the Regional
Supervisor, Field Operations (RS/FO), will consider recommendations from the Arctic Biological Task Force (BTF)
composed of designated representatives of the Minerals Management Service, Fish and Wildlife Service, National
Marine Fisheries Service, and Environmental Protection Agency. Personnel from the State of Alaska and local
communities are invited and encouraged to participate in the proceedings of the BTF. The RS/FO will consult with
the Arctic BTF on the conduct of biological surveys by lessees and the appropriate course of action after surveys have
been conducted.

Information on Bird and Marine Mammal Protection

Lessees are advised that during the conduct of all activities related to leases issued as a result of this sale, the lessee
and its agents, contractors, and subcontractors will be subject to the provisions of the Marine Mammal Protection Act
(MMPA) of 1972, as amended (16 U.8.C. 1361 et seq.); the Endangered Species Act {ESA), as amended (16 U.5.C.
1531 et seq.); and applicable International Treaties.

Lessees and their contractors should be aware that disturbance of wildlife could be determined to constitute harm or
harassment and thereby be in violation of existing laws and treaties. With respect to endangered species and marine
matnmals, disturbance could be determined to constitute a “raking” situation. Under the ESA, the term “take” is

defined to mean “harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to engage in
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any such conduct,” Under the MMPA, “take” means “harass, hunt, capture, or kill or attempt to harass, hunt,
capture, or kill any marine mammal.” These Acts and applicable Treaties require violations be reported to the
National Marine Fisheries Service (NMFS) or the U.S. Fish and Wildlife Service (FWS), as appropriate.

Incidental taking of marine mammals and endangered and threatened species is allowed only when the statutory
requirements of the MMPA and/or the ESA are met. Section 101(a}(5) of the MMPA (16 U.5.C. 1371(a)(5)) allows
for the taking of small numbers of marine mammals incidental to a specified activity within a specified geographical
area. Section 7(b)(4) of the ESA (16 U.S.C. 1536(b)4)} allows for the incidental taking of endangered and
threatened species under certain circumstances. If a marine mammal specics is listed as endangered or threatened
under the ESA, the requirements of both the MMPA and the ESA must be met before the incidental take can be
allowed.

Under the MMPA and ESA, the NMFS is responsible for species of the order Cetacea (whales and dolphins) and the
suborder Pinnipedia (seals and sea lions) except walrus; the FWS is responsible for polar bears, sea otters, walrus,
and birds. Procedural regulations implementing the provisions of the MMPA are found at 50 CFR Part 18.27 for
FWS, and at 50 CFR Part 228 for NMFS.

Lessees are advised that specific regulations must be applied for and in place and that a Letter of Authorization (LOA)
or Incidental Harassment Autherization (IHA) must be obtained by those proposing the activity to allow the incidental
take of marine mammals whether or not they are endangered or threatened. The regulatory process may require one
year or longer.

Of particular concern is disturbance at major wildlife concentration areas, including bird colonies, marine mammal
haulout and breeding areas, and wildlife refuges and parks. Maps depicting major wildlife concentration areas in the
lease area are available from the Regional Supervisor, Field Operations. Lessees are also encouraged to confer with
the FWS and NMFS in planning transportation routes between support bases and leaseholdings.

Lessees should exercise particular caution when operating in the vicinity of species whose populations are known or
thought to be declining and which are not protected under the ESA; specifically, Steller’s eider and Pacific walrus.
The FWS issued incidental take regulations for walruses in the Beaufort Sea and adjacent northern coast of Alaska
that were in effect for an 18-month period beginning December 16, 1993 (50 CFR 18.121 et seq.). These regulations
have been extended until December 15, 1998. Incidental take regulations are promulgated only upon request and the
FWS must be in receipt of a petition prior to initiating the regulatory precess. Incidental, but not intentional, taking is
authorized only by U.S. citizens holding a LOA issued pursuant to these regulations. An LOA or IHA must be
requested annualiy.

Behavioral disturbance of most birds and mammals found in or near the lease area would be unlikely if aircraft and
vessels maintain at least a 1-mi horizontal distance and aircraft maintain at least a 1,500-ft vertical distance above
known or observed wildlife concentration areas, such as bird colonies and marine mammal hauiout and breeding
areas.

For the protection of endangered whales and marine mammals throughout the lease area, it is recommended that all
aircraft operators maintain a minimum 1,500-ft altitude when in transit between support bases and exploration sites.
Lessees and their contractors are encouraged to minimize or reroute trips to and from the leasehold by aircraft and

vessels when endangered whales are likely to be in the area.

Human safety should take precedence at all times over these recommendations.

Information on River Deltas

Lessees are advised that certain river deltas of the Beaufort Sea coastal plain (such as the Kongakut, Canning, and
Colville) have been identified by the U.S. Fish and Wildlife Service as special habitats for bird nesting and fish

overwintering areas, as well as other forms of wildlife. Shore based facilities in these river deltas may be prohibited
by the permitting agency.
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Information on Endangered Whales and MMS Monitoring Program

Lessees are advised that the MMS intends to continue its areawide endangered bowhead whale monitoring program in
the Beaufort Sea during exploration activities. The program will gather information on whale distribution patterns
which will be used by MMS and others to assess impacts on bowhead whales.

The MMS will perform an environmental review for each proposed exploration plan and development and production
plan, including an assessment of cumulative effects of noise on endangered whales. Should the review conclude that
activities described in the plan will be a threat of serious, irreparable, or immediate harm to the species, the Regional
Supervisor, Field Operations (RS/FO), will require that activities be modified, or otherwise mitigated before such
activities would be approved.

Lessees are further advised that the RS/FO has the authority and intends to limit or suspend any operations, including
preliminary activities, as defined under 30 CFR 250.31, on a lease whenever bowhead whales are subject to a threat
of serious, irreparable, or immediate harm to the species. Should the information obtained from MMS or lessees’
monitoring programs indicate that there is a threat of serious, irreparable, or immediate harm to the species, the
RS/FO will require the lessee to suspend operations causing such effects, in accordance with 30 CFR 250.10. Any
such suspensions may be terminated when the RS/FO determines that circumstances which justified the ordering of
suspension no longer exist. Notice to Lessees No. 86-2 specifies performance standards for preliminary activities.

Incidental taking of marine mammals and endangered and threatened species is allowed only when the siatutory
requirements of the MMPA and/or the ESA are met. Section 101(a)(5) of the MMPA (16 U.S.C. 1371{)(5)} allows
for the taking of small numbers of marine mammals incidental to a specified activity within a specified geographical
area. Section 7(b)(4) of the ESA (16 U.S.C. 1536(b)(4)} allows for the incidental taking of endangered and
threatened species under certain circumstances. If a marine mammal species is listed as endangered or threatened
under the ESA, the requirements of both the MMPA and the ESA must be met before the incidental take can be
allowed.

Information regarding endangered whales will be reviewed periodically by the MMS in consultation with the NMFS,
the State of Alaska, the North Slope Borough, and the Alaska Eskimo Whaling Commission. The sources of
information include: the MMS monitoring program; the industry site-specific monitoring program; pertinent results
of the MMS environmental studies; observations of subsistence hunters utilizing the area and other applicable
information. The purpose of the review will be to determine whether existing mitigating measures adequately protect
the endangered whales. Should the review indicate the threat of serious, irreparable, or immediate harm to the
species, the MMS will take action to protect the species, including the possible imposition of a seasonal drilling
restriction, or other restrictions if appropriate.

Information on the Availability of Bowhead Whales for Subsistence Hunting Activities

Lessees are advised that the National Marine Fisheries Service (NMFS) issues regulations for incidental take of
marine mammals, including bowhead whales. Incidental take regulations are promulgated only upon request and the
NMEFS must be in receipt of a petition prior to initiating the regulatory process. Incidental takes of bowhead whales
are allowed only if a Letier of Authorization (LOA) or Incidental Harassment Authorization (IHA) is obtained from
the NMFS pursuant to the regulations in effect at the time. An LOA or [HA must be requested annually. In issuing a
LOA or IHA, the NMFS must determine that proposed activities will not have an unmitigable adverse effect on the
availability of the bowhead whale to meet subsistence needs by causing whales to abandon or avoid hunting areas,
directly displacing subsistence users, or placing physical barriers between whales and subsistence users.

Lessees are also advised that, in reviewing proposed exploration plans which propose activities during the bowhead
whale migration, the MMS will conduct an environmental review of the potential effects of the activities, including
cumulative effects of multiple or simultaneous operations, on the availability of the bowhead whale for subsistence
use. The MMS may limit or require operations be modified if they could result in significant effects on the
availability of the bowhead whale for subsistence use.
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The MMS and the NMFS will establish procedures to coordinate results from site-specific surveys required by Sale
144 Stipulation No. 4 and NMFS LOA’s or IHA’s to determine if further modification to lease operations are
necessary.

Information on Consultation with NMFES to Protect Bowhead Whales in the Spring-Lead System

The MMS has been advised by the National Marine Fisheries Service (NMFES) that, based on currently available
information and technology, NMFS believes that development and production activities in the spring lead systems
used by bowhead whales along the Chukchi Sea coast and extending to the northeast of Point Barrow would likely
jeopardize the continued existence of the bowhead whale population. The NMFS has advised that they will
reconsider this conclusion when new information, technology, and/or measures become available or are proposed that
would effectively eliminate or otherwise mitigate this potential jeopardy simation. In addition, NMFS biological
opinions are based on the assumption that there will not be any exploration within the spring-lead system. Therefore,
the lessees are advised that MMS and NMFS will review exploration plans to ascertain if endangered species
consultation will be required for activities planned during the spring (April 1 to June 15). Lessees are advised that
specific options, alternatives, and/or mitigating measures may be developed for exploration, production, and
development activities during MMS consultation with NMFS as new information or technology is developed for
specific development plans, but that the possibility exists that exploration, development, and production on leases in
this area may be constrained or precluded.

Information on Geological and Geophysical Survey Activity

Lessees are advised of the potential effect of geclogical and geophysical (G&G) activity to bowhead whales and
subsistence hunting activities. High resolution G&G surveys are distinguished from 2-D and 3-D geophysical surveys
by the magnitude of the energy source used in the survey, the size of the survey area, the number and length of arrays
used, and duration of the survey period. High resolution G&G surveys are typically conducted after a lease sale in
association with a specific exploration or development program or in anticipation of future lease sale activity. 2-D and
3-D geophysical surveys are typically conducted prior to lease sales.

Lessces are advised that all G&G survey activity conducted in the Beaufort Sea Planning Area, either under the pre-
lease permitting regulations at 30 CFR 251, or as part of an approved exploration or development and production plan
at 30 CFR 250, is subject to environmental and regulatory review by the MMS, The MMS has standard mitigating
measures which are applied to these activities, and lessees are encouraged to review these measures before
developing their applications for G&G permits. Copies of the non-proprietary portions of all G&G permit
applications will be provided to the North Slope Borough (NSB), the Alaska Eskimo Whaling Commission (AEWC),
and potentially affected subsistence communities for comment. The MMS may impose restrictions (including the
timing of operations relative to open water) and other requirements {such as having a locally approved coordinator on
board) on G&G surveys to minimize unreasenable conflicts between the G&G survey and subsistence whaling
activities. The Industry Site-Specific Bowhead Whale Monitoring Program stipulation requires a peer reviewed
monitoring program for G&G surveys conducted with marine vessels, Lessees will coordinate any proposed G&G
activity with potentially affected subsistence communities, the NSB, and the AEWC to identify potential conflicts and
develop plans to avoid these conflicts. Copies of the results of any required monitoring plans will be provided to the
potentially affected subsistence communities, the NSB, and the AEWC for comment. In the event of no agreement a
similar conflict resolution process as described in Stipulation No. 5 - Subsistence Whaling and Other Subsistence
Activities will be implemented.

Information on Polar Bear Interaction

Lessees are advised that polar bears may be present in the area of operations, particularly during the solid-ice period.
Lessees should conduct their activities in a manner which will limit potential encounters and intcraction between lease
operations and polar bears. The U.S. Fish and Wildlife Service (FWS) is responsible for the protection of polar
bears under the provisions of the Marine Mammal Protection Act of 1972, as amended. Lessees are advised to
contact the FWS regarding proposed operations and actions which might be taken to minimize interaction with polar
bears. OCS Study MMS 93-0008 contains guidelines for oil and gas operations in polar bear habitats.
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Lessees are advised that the FWS issued final regulations for incidental take of polar bears in the Beaufort Sea and
adjacent notthern coast of Alaska effective December 16, 1993 (50 CFR 18.111, et seq.). These regulations were in
effect for an 18-month period and have been extended for an additional 40 months through December 15, 1998. The
FWS must be in receipt of a petition for incidental take prior to initiating the regulatory process. Incidental takes of
polar bears are allowed only if a Letter of Authorization (LOA) or Incidental Harassment Authorization (IHA) is
obtained from the FWS pursuant to the regulations in effect at the time. An LOA or IHA must be requested annually.

Lessees are reminded of the provisions of the 30 CFR 250.40 regulations which prohibit discharges of pellutants into
offshore waters. Trash, waste, or other debris which might attract polar bears or be harmful to polar bears should be
properly stored and disposed of to minimize attraction of, or encounters with, polar bears,

The lessees are advised to read and be familiar with the Guidelines for Ojl and Gas Operations in Polar Bear Habitats,
0OCS Study MMS 93-0008. Copies of these guidelines are available for the lessees from Minerals Management
Service, Alaska Regional Office.

Information on the Spectacled Eider and Steller’s Eider

Lessees are advised that in 1993 the spectacled eider (Somateria fischeri) was listed as threatened by the U.S. Fish
and Wildlife Service (FWS) and is protected by the Endangered Species Act (ESA) of 1973, as amended 16 U.5.C.
1531 et seq.). Lessees are further advised that the Steller’s eider (Pelysticta stelleri) is being considered by the FWS
for listing as an endangered species under the ESA.

Lessees are advised that exploration and development and production plans submitted to Minerals Management
Service will be reviewed by the FWS to ensure spectacled eider’s and their habitats are protected. If the Steller’s
eider is listed as endangered under the ESA, it will be afforded similar protection.

Information on Sensitive Areas To Be Considered in the Oil-Spill Contingency Plans (OSCP)

Lessees are advised that certain areas are especially valuable for their concentrations of marine birds, marine
mammals, fishes, or other biological resources or cultural resources and should be considered when developing
OSCP’s. Identified areas and time periods of special biological and cultural sensitivity include:

(4}] the lead system off Point Barrow, April-June;

{2) the salt marshes from Kogru Inlet to Smith Bay, June-September;

3) the Plover Islands, June-September;

4) the Boulder Patch in Stefansson Sound, June-October;

(5 the Camden Bay area (especially the Nuvugag and Kaninniivik hunting sites), January, April-
September, November;

(6) the Canning River Delta, January-December;

€)) the Barter Island - Demarcation Point Area, January-December;

)] the Colville River Delia, January-December;

(9)  the Cross, Pole, Egg, and Thetis Islands, June-September;

(10)  the Flaxman Island waterfow] use and polar bear denning areas (Leffingwell Cabin, a National
Historic Site, is located on Flaxman Island):

(11)  the Jones Island Group (Pingok, Spy, and Leavitt Islands) and Pole Island are known polar bear
denning areas, November-April; and

(12)  the Sagavanirktok River delta.

These areas are among areas of special biological and cultural sensitivity to be considered in the OSCP required by
30 CFR 250.42. Lessees are advised that they have the primary responsibility for identifying these areas in their
OSCP’s and for providing specific protective measures. Additional areas of special biological and cultral sensitivity
may be identified during review of exploration plans and development and production plans.

Industry should consult with FWS or Stale personnel to identify specific environmentally sensitive areas within

Nationat Wildlife Refuges or State special areas which should be considered when developing a project-specific
OSCP.
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Consideration should be given in oil spill contingency plans as to whether use of dispersants is an appropriate defense
in the vicinity of an area of special biological and cultural sensitivity. Lessees are advised that prior approval must be
obtained before dispersants are used.

Information on Oil-Spill-Cleanup Capability

Exploratory drilling, testing, and other downhole activities will be prohibited in broken-ice conditions unless the
lessee demonstrates to the Regional Supervisor, Field Operations (RS/FO), the capability to detect, contain, clean up,
and dispose of spilled oil in broken ice. For production operations, spill response plans must include a thorough
evaluation of the burnability and emulsification characteristics of the field’s crude oil under Arctic open-water and
broken-ice conditions. The adequacy of these plans will be determined by the RS/FO with full consideration of the
comments and recommendations received through the public review process, Lessees may be required to conduct
additional field tests to verify response capabilities in broken-ice conditions.

Information on Oil-Spill-Response Preparedness

Lessees are advised that they must be prepared to respond to oil spills which could occur as a result of offshore oil
and gas exploration and development activities. With or prior to submitting a plan of exploration or a development
and production plan, the lessee will submit for approval an oil-spill-contingency plan (OSCP) in accordance with 30
CFR 250.42 and 30 CFR 254. Of particular concern are sections of the OSCP which address potential spill size and
trajectory, specific actions to be taken in the event of a spill, the location and appropriateness of oil-spill equipment,
and the ability of the lessee to protect communities and important resources from adverse effects of a spill. In the
event local communities could be immediately affected by a spill, lessees are encouraged to stage response equipment
within those communities and to utilize community resources in their response effort. In addition, lessees will be
required to conduct spill response drills which include deployment of equipment to demonstrate response
preparedness for spills under realistic conditions. Guidelines for oil-spill-contingency planning and response drills
which supplement 30 CFR 250.43 and 30 CFR 254 have been developed and are available from the Regional
Supervisor, Field Operations.

Information on the Oil Pollution Act of 1990 (33 U.S.C. 2701 et seq.)

Lessees are advised that Section 1016(c)(1) of the Oil Pollution Act {OPA) of 1990 (33 U.S.C. 2716(c)(1)) requires
that lessees establish and maintain evidence of financial responsibility of $150,000,000 for offshore facilities. This
provision supersedes the $35,000,000 requirement under Title III of the OCS Lands Act, as amended (43 U.S.C.
1814). The authority to administer this provision has been transferred from the U.S. Coast Guard to the MMS. On
April 16, 1993, MMS issued a Notice to Lessecs, No. 93-1N to establish interim guidelines for certificates of oil spill
financial responsibility. The interim guidelines retain the $35,000,000 oil spill financial responsibility requirement for
offshore facilities until new superseding regulations are issued.

In addition, the MMS issued interim regulations at 30 CFR 254 pursuant to the Federal Water Pollution Control Act
(33 U.S.C. 1321(j)}, as amended by Section 4202(b)(4) of the OPA, addressing oil spill response plans for offshore
facilities. The OCS lease activities will be subject to the provisions of this interim rule and subsequent final
regulations in addition to existing oil spill contingency plan regulations at 30 CFR 250 issued under the Outer
Continental Shelf Lands Act.

Information on Coastal Zone Management

The State of Alaska will review OCS plans and associated oil spill contingency plans through the review process for
consistency with the Alaska Coastal Management Program (ACMP). The ACMP includes statewide standards found
in 6 AAC 80 and enforceable palicies found within approved coastal district programs. Contingency plans will be
reviewed for compliance with state standards, the use of best available and safest technologies, and with state and
regional contingency plans on a case-by-case basis.
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Information on Navigational Safety

Operations on some of the blocks offered for lease may be restricted by designation of fairways, precautionary zones,
anchorages, safety zones, or traffic separation schemes established by the U.S. Coast Guard (USCG) pursuant to the
Ports and Waterways Safety Act (33 U.S.C. 1221 et seq.), as amended. Lessees are encouraged to contact the USCG
regarding any identified restrictions. The U.S. Corps of Engincers permits are required for construction of any
artificial islands, installations, and other devices permanently or temporarily attached to the seabed located on the
Outer Continental Shelf (OCS) in accordance with Section 4(¢) of the OCS Lands Act, as amended.

For additional information, prospective bidders should contact the U.S. Coast Guard, 17th Coast Guard District, P.O.
Box 3-5000, Juneau, Alaska 99802, (907) 586-7355. For Corps of Engineers information, prospective bidders should
contact U.S. Corps of Engineers, Alaska District, Regulatory Branch (1145b}), P.O. Box 898, Anchorage, Alaska
99506-0898, (907) 753-2724.

Information on Offshore Pipelines

Lessees are advised that the Depariment of the Interior and the Department of Transportation have entered into a
Memorandum of Understanding, dated May 6, 1976, concerning the design, installation, operation, and maintenance
of offshore pipelines. Bidders should consult both departments for regulations applicable to offshore pipelines.

Information on Affirmative Action Requirements

Revision of Department of Labor regulations on affirmative action requirements for Government contractors
{(including lessees} has been deferred, pending review of those regulations (see Federal Register of Angust 25, 1981,
at 46 FR 42865 and 42968). Should changes become effective at any time before the issuance of leases resulting
from this sale, section 18 of the lease form (Form MMS-2005, March 1986) would be deleted from leases resulting
from this sale, In addition, existing stocks of the affirmative action forms contain language that would be superseded
by revised regulations at 41 CFR 60-1.5¢(a){1) and 60-1.7(a)(1). Submission of Form MMS-2032 (June 1985) and
Form MMS-2033 (June 1985) will not invalidate an otherwise acceptable bid, and the requirements of the revised
regulations will be deemed to be part of the existing affirmative action forms.

Information on Nuigsutmiut Paper

The people of Nuigsut, the Nuigsutmiut, have compiled a paper for people working in their country. The guide
provides information that may premote a better understanding of their concerns. Lessees are encouraged to obtain
copies of the guide and to incorporate it into their Orientation Program to assist in fostering sensitivity and
understanding of personnel to community values, customs, and lifestyles in areas in which they will be operating.

F. COMPARISON OF BASE-CASE EFFECTS (ALTERNATIVE I) WITH THE
BARTER ISLAND DEFERRAL ALTERNATIVE, THE NUIQSUT DEFERRAL

ALTERNATIVE, AND THE HIGH-CASE EFFECTS (ALTERNATIVE I): This section
contains 4 comparative presentation and discussion of the base case of the proposed action with that of the high
case of the proposed acton , the Barter Island Deferral (Alternative III) and the Nuigsut Deferral (Alternative IV).
The comparative discussion is based on the conclusions reached for each resource topic. Following the
comparisons of the base case, the high case and the deferral alternatives is the cumulative case conclusion. The
reader can evaluate, at a glance, the conclusions of the base-case, the high case and the alternatives against that
cumulative case. Not included in this analysis are the low case of the proposed action and the No Sale Alternative.
The low case is not discussed due to the minimal effects engendered. In every resource topic, the effects of the
low case are short term and of limited effect (effects of the low case are described in Sec. IV.F). The low-case
field-development scenario (Sec. II.A.1) presents an exploration-only sequence with no production development,
The no-sale alternative represents no action and no direct effects on area resources and, accordingly, is not
evaluated; however, there could be effects related to alternative energy sources as discussed in Section IV.C.

Comparison of Oil Spills by Case and Alternative: The Qil-Spill-Risk Analysis estimates a mean number of two
spills > 1,000 bbl are likely to occur for Alternative I (base case). For Alternatives 111 and IV, the most likely
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number of spills =1,000 bbl is estimated to be one. For the cumulative case, the most likely number of spills

(> 1,000-bhl} is estimated to be three. It should be noted that the number of oil spills does not necessarily translate
to a difference in environmental effects. A number of statistical variables exist for analyzing effects of oil spills,
The size of the spill is one important variable; but the potential effects of that spill also will depend on the the
number of spills of that size that might occur; the chances of that number of spills of that size occurring (expressed
in percentages), and the probability of those spills actually contacting shorlines and living resources. Spills,
including large spills, are unlikely to occur in the same area twice and, therefore, the assumed large spills are not
expected to contact the same resources over the 22-year life of the field. However, even if a subsequent spill were
to contact some of the same areas, it generally is assumed that recovery, which ranges from a few days for
phytoplankton to <7 years for some fishes, would have occurred, and the effects therefore would be very similar
to a single-spill event. For additional information on oil-spill assumptions, the reader is directed to Section

IV.A 2,

Effects on Water Quality

Base-Case Conclusion: Overall for the base case and over the life of the field, contaminants from oil spills may
exceed sublethal but not acute (toxic) levels over up to 200 square kilometers (km?) for a few weeks; and
contaminants from construction, island abandonment, and permitted discharges could exceed sublethal levels over a
few square kilometers for several years. Regional water guality would not be affected.

Alternative-III Conclusion: The areal extent of effects on water quality would be on the order of half that of the
proposal because of the reduction in the number of major spills from two to one. The magnitude of effects for
Alternative 111, however, would be similar to that for the base case: concentrations of contaminates may locally
exceed sublethal but not acute {toxic) levels.

Alternative-1V Conclusion: The areal extent of effects on water quality would be on the order of half that of the
proposal because of the reduction in the number, from two to one, of major spills. The magnitude of effects for
Alternative 1V, however, would be similar to that for the base case: concentrations of contaminates may locally
exceed sublethal but not acute (toxic) levels.

High-Case Conclusion: Contaminants from oil spills may exceed sublethal but not acute (toxic) levels over about
600 km?® (174 square nautical miles [nmi®]) for a few weeks; and contaminants from construction, istand
abandonment, and permitted discharges could exceed sublethal, but not acute (toxic), levels over 1 to a few 100
km? {0.3-ca. 100 nm?) for several years.

Comparispon: The water-quality effects for the base case and Alternative I1I and IV would be essentially similar
except that the areal extent of effects for the alternatives, especially from large spills (see Table IV.A.3-1), would
be only half of the base case. However, for the high case, water-quality effects would markedly exceed those of
the base case in extent but not duration.

Cumulative-Case Conclusion: Cumulative effects on water quality—about half attributable to the proposed
sale—are expected to result in exceeding sublethal but not acute (toxic) levels of contaminants over up to 300 ki’
(87 nmi®) for a few weeks, with smaller areas affected up to several years, Cumulative effects of existing
causeways could result in chronic degradation of water quality on a regional basis—over > 1,000 km® (290
nmi’)—over the lives of the fields.

Effects on Lower Trophic-Level Organisms

Base-Case Conclusion: Each of the two assumed 7,000-bbl oil spills is estimated to have lethal and sublethal
effects on <1 percent of the phytoplankton and zooplankton populations in the sale area. Recovery is expected to
take 1 or 2 days for phytoplankton and up to 1 week for zooplankton. Recovery in embayment areas is expected to
take 1 to 2 weeks. Each of the assumed spills also is estimated to have lethal and sublethal effects on <5 percent
of the epontic community and up to 1 percent of the marine invertebrate larva nearest the surface. Recovery is
expected to take less than a month,

Alternative-IIT Conclusion: The assumed 7,000-bbl oil spill is estimated to have lethal and sublethal effects on up
to 1 percent of the phytoplankton and zooplankton populations in the sale area. Recovery is expected to take 1 or 2
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days for phytoplankton and up to I week for zooplankton. Recovery in embayment areas is expected to take 1 to 2
weeks. The assumed spill also is estimated to have lethal and sublethal effects on < 3 percent of the epontic
community and up to 1 percent of the marine invertebrate larva nearest the surface. Recovery is expected to take
less than a month.

Alternative-1V Conclusion: The assumed 7,000-bbl oil spill is estimated to have lethal and sublethal effects on up
10 1 percent of the phytoplankton and zooplankton populations in the sale area. Recovery is expected to take 1 or 2
days for phytoplankton and up to 1 week for zooplankton. Recovery in embayment areas is expected to take 1 to 2
weeks. The assumed spill also is estimated to have lethal and sublethal effects on < 3 percent of the epontic
community and up to 1 percent of the marine invertebrate larva nearest the surface. Recovery is expected to take
less than a month,

High-Case Conclusion: The effects of high-case oil spills (6 are assumed) are estimated to be about three times
those of the base case (2 are assumed). Each of the assumed high-case oil spills is estimated to have lethal and
sublethal effects on <1 percent of the phytoplankton and zooplankton populations in the sale area. Recovery is
expected to take 1 or 2 days for phytoplankton and up to 1 week for zooplankton. Recovery in embayment areas is
expected to take 1 to 2 weeks. The assumed spills also are estimated to have lethal and sublethal effects on <35
percent of the epontic community and up to | percent of the marine invertebrate larva nearest the surface.

Recovery is expected to take <1 month.

Comparison: Alternatives IEI and IV assume one spill instead of two as in the base case, reducing effects by about
50 percent. It also removes about 24 percent of the sale area that could be oiled by the base case. Hence, the
alternatives are expected to have about one fourth the effect of the base case. The high case assumes six
independent spills instead of the rtwo assumed for the base case. Because recovery is assumed prior to the onset of
each spill, the high case is expected to have about three times the effect of the base case.

Cumulative-Case Conclusion: The effects of cumulative-case oil spills (3 are assumed) are estimated to be about
twice that of the base case (2 are assumed). Two of these spills are assumed to be due to the cumulative proposal,
and one is assumed to be due to State oil and gas lease sales; State oil and gas fields, oil transportation, and
noncrude carriers. Each of the assumed 7,000-bbl oil spills is estimated to have lethal and sublethal effects on up
to 1 percent of the phytoplankton and zooplankton populations in the sale area. Recovery is expected to take 1 or 2
days for phytoplankton and up to 1 week for zooplankton. Recovery in embayment areas is expected to take 1 to 2
weeks. Each of the assumed spills also is estimated to have lethal and sublethal effects on <5 percent of the
epontic community and up to 1 percent of the marine invertebrate larva nearest the surface. Recovery is expected
to take less than a month.

Effects on Fishes

Base-Case Conclusion: Overall, the two oil spills and other activities assumed for the base case would, at worst,
be lethal to a very small portion of some nearshore anadromous fish populations, which would decrease population
levels for one generation (<7 years).

Alternative-III Conclusion: Overall, the activities associated with Alternative IIT are expected to be the same as for
the basc case, because the major anadromous fish-overwintering habitats are still within the deferral alternative.

Alternative-1V Conclusions: Under Aliemnative IV, the effects due to seismic, drilling, oil spills, and construction
would be only slightly less than the effects for the base case: at worst, the effects would be lethal to a very small
portion of some nearshore anadromous fish populations, decreasing the population levels by perhaps several
hundred thousand juvenile fish for one generation (<7 years).

High-Case Conclusion: Overall, the six spills and other activities assumed for the high case would, at worst, be
lethal to a minor portion of some anadromous fish populations, decreasing population levels for <7 years.

Comparison: There is no appreciable difference in the effects between the base case and alternatives. The high-

case analysis indicates some increase in effects to fishes in regards to numbers of fishes affected, over the base
case, but no increase in the duration of effects.
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Cumulative-Case Conclusion: Qverall, the effect of the cumulative case on fishes in the Sale 144 area, is expected
to be lethal to small portions of several generations. Because of the development of nearshore prospects, in State
waters, using long causeways. Relative to the entire cumulative effect, the projected activities for proposed Sale
144 are expected to be lethal to a very small portion of fish populations containing several generations, as analyzed
for the base case.

Effects on Marine and Coastal Birds

Base-Case Conclusion: The overall effect of potential oil spills, noise and disturbance, and habitat alteration on
marine and coastal birds (waterfowl, seabirds, and shorebirds) is expected to include the loss of several thousand
birds due to oil contamination. The overall effect from noise and disturbance and habitat alteration would be the
short-term (a few minutes to < 1 hour) displacement of nesting, feeding, and molting birds. Bird-population
recovery is expected within one generation (about 2-3 years).

Alternative-I1f Conclusion: Under Alternative 111, oil-spill effects on marine and coastal birds and their habitats
east and offshore of Barter Island and Camden Bay could be avoided or reduced. However, the overall levels of
effect on marine and coastal birds and their habitats west of Camden Bay, due primarily to spilled oil and noise
disturbance, are expected to be the same as for the base case (a loss of several thousand birds with populations
expecting to recover within 1 generation),

Alternative-1V Conclusions: Under Alternative IV, oil-spill effects on marine and coastal birds and their habitats
east and offshore of Cape Halkett to Herschel Island could be reduced. However, the overall levels of effect on
marine and coastal birds and their habitats in the sale area, due primarily to the assumed oil spill, noise and
disturbance, and habitat alteration, are expected to be the same as for the base case (a loss of several thousand birds
with populations expecting to recover within 1 generation).

High-Case Conclusion: The overall effect of the high case on marine and coastal birds is expected to include the
loss of tens of thousands of birds (up to perhaps 100,000) from the assumed six oil spills, with recovery taking
place within more than one generation (perhaps 3-5 years). Other effects (disturbance and habitat alteration) are
expected to be local (within 1 km (0.62 mi) of the pipelines and other structures) and/or short-term (a few minutes
to <1 hour from aircraft). Bird-population recovery from habitat alteration and other nonlethal disturbances is
expected within one generation.

Comparison: Effects from Alternatives Ifl and IV vary from the effects of the base case only in its reduced
geographical area of effects, whereas the effects of the high case feature substantially larger numbers of affected
birds and longer recovery times for affected bird species (2-3 years recovery versus 3-5 years).

Cumulative-Case Conclusion: Cumulative effects from activities within the arctic region combined with other
activities within the range of migratory birds are expected to be long term (several generations or at least 10 years)
on migratory waterfowl, migratory seabirds, and shorebirds and (probably <1 generation) on bald eagles. The
contribution of the proposal to the cumulative effects is expected to be generally short-term (=1 generation) effects
representing about < 50 percent of the total estimated mortality and < 1 percent of the habitat loss.

Effects on Pinnipeds, Polar Bears, and Belukha Whales

Base-Case Conclusion: The effects from activities associated with the base case are expected to include the loss of
small numbers of seals (200-300) walruses (no more than perhaps several hundred), polar bears (perhaps 20-30)
and belukha whales ( < 10), with populations recovering (recovery meaning the replacement of individuals killed as
a consequence of the proposal) within one generation or less (about 2-5 years).

Alternative-III Conclusien: Under Alternative II1, oil-spill effects on pinnipeds, polar bears, and belukha whales
and their habitats east and offshore of Barter Island and Camden Bay could be avoided or reduced. However, the
overall levels of effect on seals, walruses, polar bears, and belukha whales and their habitats west of Camden Bay
are expected to be the same as for the base case (losses of seals, walruses, polar bears, and belukha whales
replaced within 1 generation).
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Alternative-1V Conclusion: Under Alternative 1V, oil-spill effects on pinnipeds, polar bears, and belukha whales
and their habitats east and offshore of Cape Halkett to Herschel Island could be reduced. However, the overall
levels of effect on pinnipeds, polar bears, and belukha whales and their habitats in the sale area, due primarily to
the assumed oil spill, noise and disturbance, and habitat alteration, are expected to be about the same as for the
base case (a loss of relatively small numbers of marine mammals with populations expecting to recover within 1
generation).

High-Case Conclusion: The overall effect of the high case is expected to include the loss of several hundred to
perhaps a few thousand young pinnipeds, several polar bears (30-60), and a few belukhas ( < 20) due to the
assumed six oil spills, with recovery taking place within about one generation (4-7 years). Noise and disturbance
and habutat effects on seal, walrus, polar bear, and belukha whale behavior and distribution are expected to be short
term (a few minutes to a few days) and local (within about 1-3 km of the traffic and platforms).

Comparison: Alternative 111 and Alternative IV vary from the effects of the base case only in their reduced
geographical area of effects. The most salient difference in effects of the high case from that of the base case is of
the much larger loss of pinnipeds and the longer recovery times for affected species (2-5 years recovery versus 4-7
years) for the high case.

Cumulative-Case Conclusion. Cumulative effects (loss of several thousand seals and sea otters; loss of <100 polar
bears, and belukha whales; and loss of several hundred to several thousand walruses due to oil spills, commercial
fishing, hunting, and other cumulative activities) are expected to be short term (<1 generation) on ice seals
{ringed, bearded, and spotted seals), harbor seals, polar bears, and belukha whales and longer term (> 1 generation
to perhaps 3 generations) on northern fur seals, walruses, and sea otters. The contribution of the proposal is
expected to include about 50 percent of the oil-spill mortality of ice seals, polar bears, walruses, and belukha
whales; and <50 percent of the sea otter, fur seal, and harbor seal mortality.

Effects on Endangered and Threatened Species
Bowhead Whales:

Base-Case Conclusion: Overall, bowhead whales exposed to noise-producing activities and oil spills most likely
would experience temporary, nonlethal effects. Bowheads may exhibit temporary avoidance behavior in response
to vessels and to activities related to seismic surveys, drilling, and construction during exploration and development
and production. Avoidance behavior usually begins at a distance of 1 to 4 km (0.62 to 2.5 mi) from a vessel, 0.2
to 5 km (0.12 to 3.1 mi) from a driliship, and 7.5 km (4.7 mz) or less from seismic operations. A few whales may
avoid drilling noise at 20 km (12.4 mi) or more. Behavioral changes may last up to 60 minutes after the
disturbance has left the area or the whales have passed. Although there is no indication from studies that the
bowhead whale migration has been displaced (Ljungblad et al., 1988; Treacy, 1995), Inupiat subsistence whalers
feel that industrial noise, especially noise due to seismic exploration, has displaced the fall bowhead migration
seaward and is thereby interfering with the subsistence hunt at Barrow (Ahmaogak, 1989). Some bowhead whales
could be exposed to spilled oil, resulting primarily in temporary, nonlethal effects. Some mortality might result if
exposure to freshly spilled oil were prolonged; however, the population is expected to recover within 1 to 3 years.

Alternative-1II Conclusion: The level of disturbance in the deferred area would be less with the alternative than
without it; however, bowheads would be subject to the same level of disturbance in the area outside of the deferred
area as they would be under the base case. Oil-spill effects would not be reduced substantially under this
altemative, although fewer whales would be likely to be exposed to spilled oil. Overall, bowhead whales exposed
to noise-producing activities and oil spills most likely would experience temporary, nonlethal effects; but exposure
to oil spills could result in lethal effects to a few individuals, with the population recovering within 1 to 3 vears.

Alternative-IV Conclusion: The level of disturbance in the deferred area would be less with the alternative than
without it; however, bowheads would be subject to the same fevel of disturbance in the area outside of the deferred
area as they would be under the base case and would remain subject to some disturbance from activities on
previously leased blocks within the deferred area. Qil-spill effects probably would not be reduced substantially
under this alternative, although fewer whales would be likely to be exposed to spilled oil. Overall, bowhead
whales exposed to noise-producing activities and oil spills most likely would experience temporary, nonlethal

II-19



effects; but exposure to o0il spills could result in lethal effects to a few individuals, with the population recovering
to prespill population levels within 1 to 3 years.

High-Case Conclusion: Bowheads may exhibit avoidance behavior to vessels and activities related to seismic
surveys, drilling, and construction during exploration and development and production, Some bowhead whales
could be exposed to spilled oil, resulting in temporary, nonlethal effects, although some mortality may result if
there was a prolenged exposure to freshly spilled oil. Qverall, bowhead whales exposed to noise-producing
activities and oil spills most likely would experience temporary, nonlethal effects; but exposure to oil spills could
result in lethal effects to a few individuals, with the population recovering recovering to prespill population levels
within 1 to 3 years.

Comparison: Outside of the deferred areas, the level of disturbance to bowhead whales would be the same for
Alternatives ITI and IV as that of the base case. Effects for the high case are perceived to be the same as for the
base case.

Cumulative-Case Conclusions: Bowheads may exhibit avoidance behavior to vessels and activities related to
seismic surveys, drilling, and construction during exploration and development and production. Some bowhead
whales could be exposed to spilled oil, resulting in temporary, nonlethal effects, although some mortality might
result if there were a prolonged exposure to freshly spilled oil. Owverall, bowhead whales exposed to noise-
producing activitics and oil spills associated with the proposal and other future and existing projects within the
arctic-region area—combined with the other activities within the range of the migrating bowhead whale—most
likely would experience temporary, nonlethal effects. However, exposure to oil spills could result in lethal effects
to a few individuals, with the populaton recovering to prespill population levels within 1 to 3 years. The
contribution of the proposal to the cumulative effects is expected to be of short duration and to result in primarily
temporary, nonlethal effects.

Arctic Peregrine Falcon

Base-Case Conclusion: The arctic peregrine falcon is a highly transient species within the proposed sale area and,
therefore, there is a very low probability that a large oil spill would contact them while in their foraging areas.
Because of this, the overall effect on arctic peregrine falcons from oil spills and disturbance is expected to be
minimal, with <5 percent of the population exposed to potentially adverse factors; no mortality is expected to
result from the proposed action.

Alternative-III Conclusion: As determined for the base case of the proposal, overall routine and spill-related
effects of the Barter Island Deferral Alternative on the peregrine falcon are expected to be minimal, with <35
percent of the population exposed to potentially adverse factors. Because exposure of faicons to oiled prey is
expected to be insignificant under both the base case and this alternative, reduction of adverse effects also is
expected to be insignificant. No mortality is expected to result from this alternative.

Alternative-IV conclusion: As determined for the base case of the proposal, overall routine and spill-related effects
of the Nuiqgsut Deferral Alternative on the arctic peregrine falcon are expected to be minimal, with <5 percent of
the population exposed to potentially adverse factors. Because exposure of falcons to oiled prey is expected to be
insignificant under both the base case and this alternative, reduction of adverse effects also is expected to be
insignificant. No mortality is expected to result from this alternative,

High-Case Conclusion: The overall effects on peregrine falcons from oil spills and disturbance are expected to be
minimal, with < 10 percent of the population exposed to potentially adverse factors resulting in only a few
mortalities.

Comparison: Effects levels for the base case and it’s alternatives are analyzed to be the same. For the high case,
the exposed perceniage of the peregrine falcon population is expected to double; however, mortality rates are
expected to remain low.

Cumulative-Case Conclusion. The cumulative effect of all projects and activities within the range occupied by

nesting, migrating, or wintering arctic peregrine falcons is expected to be minimal and short-term, with mortality
and sublethal effects on < 10 percent of the population, requiring no more than one generation (3 years) for
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recovery to original status, The contribution of activities associated with proposed Sale 144 to the cumulative
effect is not expected to represent > 10 to 15 percent of the cumulative effect on the arctic peregrine falcon
population,

Spectacled Eider

Base-Case Conclusion: OQverall routine effects on the spectacled eider are expected to be minimal, affecting <2
percent of the population; however, recovery from any substantial mortality resulting from an oil spill is not
expected to occur, if population status is declining as at present.

Alternative-IIT Conclusion: As determined for the base case of the proposal, overall routine effects of the Barter
Island Deferral Alternative on the spectacled eider are expecied to be minimal, affecting <2 percent of the
population. Likewise, no significant reduction of the oil spill mortatity expected under the base case is anticipated
because there is no significant change in probability of spill contact in coastal areas used by eiders. No recovery
from any substantial mortality is likely to occur, if population status is declining as at present.

Alternative-1V conclusion: As determined for the base case of the proposal, overall routine effects of the Nuigsut
Deferral Alternative on the spectacled eider are expected to be minimal, affecting <2 percent of the population,
Likewise, no significant reduction of the oil spill mortality expected under the base case is anficipated because there
is no significant change in probability of spill contact in coastal areas used by eiders. No recovery from any
substantial mortality is likely to occur, if population status is declining as at present.

High-Case Conclusion: Overall routine effects on the spectacled eider are expected to be minimal, affecting < 10
percent of the population; however, recovery from any substantial mortality resulting from an oil spill is not
expected to occur, if population status is declining as at present

Comparison: The effects of Alternatives III and IV are expected to be the same as for the base case. For the high
case, while effects levels are still expected to be minimal, their duration and effect are greater then those of the base
Ccase.

Cumulative-Case Conclusion: Routine OCS cumulative effects on the Alaskan spectacled eider population are
expected to be minimal, affecting <5 percent of the population; however, recovery from any substantial oil-spill
mortality is not expected to occur if population status is declining as at present. Likewise, recovery from
substantial overall cumulative effect is not expected to occur if population status is declining as at present. A
relatively low level of cumulative mortality still may require more than six generations for recovery, although any
estimate of severity i1s confounded by the uncertainty regarding the population decline. The contribution of
activities associated with proposed Sale 144 to the cumulative effect is not expected to represent > 5 to 10 percent
of the cumulative effect on the spectacled eider population,

Steller’s Eider

Base-Case Conclusion: Overall routine effects on the Steller’s eider are expected to be minimal, affecting <2
percent of the Alaska population; however, recovery from any substantial mortality resulting from an oif spill is not
expected to occur, if population status is declining as at present,

Alternative-II Conclusion: As detenmined for the base case of the proposal, overall routine effects of the Barter
Island Deferral Alternative on the Steller’s eider are expected to be minimal, affecting <2 percent of the Alaska
population. Likewise, no significant reduction of the oil spill mortality expected under the base case is anticipated
because there is no significant change in probability of spill contact in coastal areas used by eiders. No recovery
from any substantial mortality is likely to occur, if population status is declining as at present,

Alternative-IV Conclusion: As determined for the base case of the proposal, overall routine effects of the Nuigsut
Deferral Alternative on the Steller’s eider are expected tw be minimal, affecting <2 percent of the Alaska
population. Likewise, no significant reduction of the oil spill mortality expected under the base case is anticipated
because there is no significant change in probability of spill contact in coastal areas used by eiders. No recovery
from any substantial mortality is likely to occur, if population status is declining as at present.
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High-Case Conclusion: Overall routine effects on the Steller’s eider are expected to be minimal, affecting < 10
percent of the Alaska population; however, recovery from any substantial mortality resulting from an oil spill is not
expected to occur ,if population status is declining as at present

Comparison: The effects of the alternatives are expected to be the same as for the base case. For the high case,
while effects levels are still expected to be minimal, their duration and effect are greater then those of the base case.

Cumulative-Case Conclusion: Routine OCS cumulative effects on the Alaskan Steller’s eider population are
expected to be minimal, affecting < percent of the population; however, recovery from any substantial oil-spill
mortality is not expected to occur if population status is declining as at present. Likewise, recovery from
substantial overall cummulative effect is not expected to occur if population status 1s declining as at present. A
relatively low level of cumulative mortality still may require more than six generatons for recovery, although any
estimate of severity is confounded by the uncertainty regarding the population decline. The contribution of
activities associated with proposed Sale 144 to the cumulative effect is not expected to represent > 5 to 10 percent
of the cumulative effect on the Steller’s eider population.

Effects on Caribou

Base-Case Conclusion: The effects of the base case on caribou are expected to include local displacement of cow-
calf groups within about 1 to 2 km (0.62-1.2 mi) along the pipeline and roads, with this locat effect persisting for
more than one generation (and perhaps over the life of the proposal). Brief disturbances (a few minutes to a few
days) of large groups of caribou are expected to occur along the road and pipeline corridor during periods of high
traffic over the life of the project, but these disturbances are not expected to affect caribou migrations and overall
distribution. The two assumed oil spills are likely to result in the loss of small numbers of caribou (a few hundred
to perhaps a thousand), with recovery expected within 1 year or less.

Alternative-IIl Conclusion: This alternative is expected to have local (within 1-2 km, or 0.62-1.2 mi of roads and
pipelines) but long-term (> | generation) displacement effects on caribou (due to road-traffic disturbance)— about
the same level of effect as under the base case.

Alternative-1V Conclusion: Under Alternative IV, oil-spill effects on caribou and their habitats from Point
Mclntyre east to Flaxman Island could be reduced. However, the overall levels of effect on caribou and their
habitats in the sale area, due primarily to disturbance-displacement, and habitat alteration are expected to be the
same as for the base case (local displacement of some caribou cows and calves during the calving season with effect
persisting for > 1 generation).

High-Case Conclusion: For the high case, the overall effect on caribou behavior and distribution is expected to be
long term (> 1 generation) but local (within about 1-2 km (0.62-1.2 mi) of the road-pipeline corridors), and
mortality (as many as < 1,000 animals) due to oil spills is expected to be replaced within 1 year.

Comparison: Effects levels are similar for all four cases.

Cumulative-Case Conclusion: Cumulative effects on caribou distribution are likely to be long-term (several
generations over the life of the oil fields) but local (within 1-2 km [0.62-1.2 mi]) of some onshore facilities).
However, the cumulative reduction in calving and summer habitat use by cows and calves of the arctic herds near
some oil-field facilities (such as road-pipelines with high traffic levels) may not result in a long-term effect on
caribou abundance nor to reduce herd productivity. The contribution of the base case of the proposal to the
cumulative case is estimated to be < 10 percent of the local but long-term displacement of caribou calving habitat
and reduced habitat use.

Effects on the Economy of the North Slope Borough
Base-Case Conclusion: The base case of the proposal is projected to increase property taxes above the declining
existing-condition levels starting in the year 1997 and averaging about 2 percent each year through the production

period. A peak employment estimate of 3,553 jobs is projected for 2007, declining to under 1,000 by 2026, The
number of jobs filled by permanent residents of the region is projected to be about 4 percent greater than
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existing-condition employment. The cleanup operation of an oil spill would generate jobs for up to 300 cleanup
workers for 6 months in the first year, declining to zero by the fourth year following the spill.

A loss of a subsistence resource would be a loss of income to the entire community. This loss of income would
result from the loss of the value of the food, plus the loss of the cultural value, and most likely would not be
compensated for by the market economy through purchases of Western foods. The extent of loss to the subsistence
economy of the base case is directly related to effects on the subsistence harvest. The effects on subsistence-
harvest patterns in Nuigsut and Kaktovik are expected o render one or more important subsistence resources
unavailable, undesirable for use, or available only in greatly reduced numbers for a period of 1 to 2 years. Effects
on the bowhead whale harvest would be expected, causing disruptions on overall subsistence harvests lasting up to
3 years. In Barrow (Atqasuk), effects are expected to affect subsistence resources for a period not exceeding 1
year and make no resource unavailable, undesirable for use, or greatly reduced in number. Overall effects on
subsistence-harvest patterns as a result of oil spills, noise and disturbance, and construction activities would render
one or more important subsistence resources unavailable, undesirable for use, or reduced in available numbers for
a period of 1 1o 2 years.

Alternative-III Conclusion: For the Barter Island Deferral Alternative, the effects on revenues and expenditures
and employment of the NSB are expected to be the same, overall, as for the base case of the proposal.

A loss of a subsistence resource would be a loss of income to the entire community, This loss of income would
result from the loss of the value of the food, plus the loss of the cultural value, and most likely would not be
compensated for by the market economy through purchases of Western foods. The extent of loss to the subsistence
economy is directly related to effects on the subsistence harvest.. Overall effects of the Barter Island Deferral
Alternative on subsistence-harvest patterns as a result of oil spills, noise and disturbance, and construction activities
are expected to render one or more subsistence resources unavailable, undesirable for use, or available only in
greatly reduced numbers for a period not exceeding 1 year. The effects of this alternative on subsistence-harvest
patterns in Barrow (Atgasuk), Nuigsut, and especially the community of Kaktovik are expected to affect
subsistence resources for a period not exceeding 1 year, but no resource would become unavailable, undesirable
for use, or greatly reduced in available numbers.

Alternative-IV Conclusion: For the Nuigsut Deferral Alternative, the effects on the economy of the NSB are
expected to be different from the base case of the proposal in that QCS direct employment will be less. A peak
employment of 2,480 is projected for 2006, declining to under 1,000 jobs by 2023. A loss of a subsistence
resource would be a loss of income to the entire community. This loss of income would result from the loss of the
value of the food, plus the loss of the cultural value, and most likely would not be compensated for by the market
economy through purchases of Western foods. The extent of loss to the subsistence economy is directly related to
effects on the subsistence harvest. Under the Nuigsut Deferral Alternative, effects as a result of oil spills, noise
and disturbance, and construction activities on subsistence-harvest patterns on Barrow (Atgasuk), Kaktovik, and
especially the community of Nuigsut are expected to affect subsistence resources for a period up to 1 year but make
no resource unavailable, undesirable for use, or greatly reduced in number.

High-Case Conclusion: The high case of the proposal is projected to increase property taxes above the declining
existing-condition levels starting in the year 1997 and averaging about 8 percent each year through the production
period. A peak employment estimate of 8,221 jobs is projected for 2011, declining to under 5,000 jobs by 2025.
The number of jobs filled by permanent residents of the region is projected to be about 11 percent greater than
existing-condition employment. The cleanup operation of an oil spill would generate jobs for up to 300 cleanup
workers for 6 months in the first year, declining to zero by the fourth year following the spill.

A loss of a subsistence resource would be a loss of income to the entire community. This loss of income would
result from the loss of the value of the food, plus the loss of the cultural value, and most likely would not be
compensated for by the market economy through purchases of Western foods. The extent of loss to the subsistence
economy is directly related to effects on the subsistence harvest. The effects of the high case on subsistence-
harvest patterns in Barrow are expected w0 cause bowheads to become unavailable, undesirable for use, or available
only in greatly reduced numbers for a period not exceeding 1 year. In Nuigsut and Kaktovik, high-case effects
would cause bowheads to become unavailable, undesirable for use, or available only in greatly reduced numbers
for a period of I to 2 years. High-case effects are expected to cause a significant portion of subsistence waterfowl
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t0 become unavailable, undesirable for use, or available only in greatly reduced numbers for a period of 2 to 5
years.

Comparison: Employment levels generated by Alternative IV are expected to be 30-40 percent less, then those of
the Base Case, in the peak years of developmental activity and are expected to decline more rapidly. Effects for
Altemative 111 are expected to be the same as the base case; however, the high-case effects levels are two to four
times that of the hase case. Employment levels, jobs created, and collected taxes all are expected to be much
greater in the high case than in the base case. Subsistence income effects are expected to be somewhat similar for
the base case and Alternatives IIl and IV. In the high case, however, North Slope communities would experience
an increase in lost subsistence income over subsistence forecast for the base case.

Cumulative-Case Conclusion: Cumulative effects on the economy of the NSB from activities within the arctic
region combined with other activities are expected to be similar to those estimated for the base case of the proposal
due to the construction schedule for new projects and the declining existing-condition of total property taxes in the
NSB and NSB revenues. The contribution of the proposal is projected to increase property taxes above the
declining existing-condition levels starting in the year 1998 and averaging about 2 percent each year through the
production period. A peak-employment estimate of 3,553 jobs is projected for 2007, declining to under 1,000 by
2026. The number of jobs filled by permanent residents of the region is projected to be about 4 percent greater
than existing-condition employment. The cleanup operation of an oil spill would generate jobs for up to 300
cleanup workers for 6 months in the first year, declining to zero by the fourth year following the spill.

A loss of a subsistence resource would be a loss of income to the entire community, This loss of income would
result from the loss of the value of the food, plus the loss of the cultural value, and most likely would not be
compensated for by the market economy through purchases of Western foods. The extent of loss to the subsistence
economy is directly related to effects on the subsistence harvest. In the cumulative case, the effects on subsistence-
harvest patterns are expected to cause one or more important subsistence resources to become unavailable,
undesirable for use, or available only in greatly reduced numbers for a period of 1 to 2 years in Barrow, Atqasuk,
Nuigsut, and Kaktovik and also within the region. The contribution of the proposal to the cumulative effects would
be effects to subsistence resources that would render them unavailable, undesirable for use, or reduced in available
numbers for a period not exceeding 1 year.

Effects on Sociocultural Systems

Buse-Case Conclusion: Proposed Sale 144 base-case effects from industrial activities, changes in population and
employment, and effects on subsistence-harvest patterns are expected to disrupt sociocultural systems. Chronic
disruptions to sociocultural systems are expected to occur for a period of 1 to 2 years, and possibly longer, but
these disruptions are not expected to cause permanent displacement of ongoing community activities and traditional
practices for harvesting, sharing, and processing subsistence resources.

Alternative-III Conclusion: Under this alternative, effects on sociocultural systems from industrial activities,
changes in population and employment, and effects on subsistence-harvest patterns are expected to produce only a
short-term disruption of sociocultural systems— < 1 year—without a tendency to displace existing institutions.
Effects in the community of Kaktovik would be even less pronounced and of shorter duration,

Alternative-IV Conclusion: Under this altemative, effects on sociocultural systems from industrial activities,
changes in population and employment, and effects on subsistence-harvest patterns are expected to produce only
short-term disruptions to seciocultural systems in Barrow (Atgasuk) and Kaktovik; in the community of Nuigsut,
effects would be less pronounced and of shorter duration, These disruptions are expected to last up to 1 year but
are not expected to cause displacement of ongoing community activities and the traditional practices for harvesting,
sharing, and processing subsistence resources.

High-Case Conclusion: For the high case, the effects on sociocultural systems are expected to cause chronic
disruption for a period of 1 to 2 years but without a tendency toward the displacement of existing institutions.

Comparison: The effects levels of Alternative III and IV are less of the base case and would only produce short
term disruptions to sociocultural systems. Alternative 1II would cause even shorter term effects in Kaktovik while
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Aliernative IV would cause the same in Nuigsut. However, the high case will nearly double the time period from
that of the base case that various sociocultural institutions will experience chronic disruption.

Cumulative-Case Conclusion: Cumulative effects on sociocultural systems could cause chronic disruption of
socioculmral systems in the communities of Barrow, Nuigsut, and Kaktovik for a period of 2 to 5 years without a
tendency toward displacing existing institutions or social organization. Lesser cumulative effects would occur in
the community of Atgasuk, where disruption would be only periodic. The contribution of the proposal to the
cumulative effects would be disruptions to sociocultural systems lasting for a period of < 1 year without a tendency
10 displace existing institutions.

Effects on Subsistence-Harvest Patterns

Base-Case Conclusion: The effects of the Sale 144 base case on subsistence-harvest patterns in Nuigsut and
Kaktovik are expected 10 render one or more important subsistence resources unavailable, undesirable for use, or
available only in greatly reduced numbers for a period of 1 to 2 years. Effects on the bowhead whale harvest
would be expected, causing disruptions on overall subsistence harvests lasting up to 3 years. In Barrow (Atgasuk),
effects from the Sale 144 base case are expected to affect subsistence resources for a period not exceeding 1 year
and make no resource unavailable, undesirable for use, or greatly reduced in number. Overall effects on
subsistence-harvest patterns from the Sale 144 base case as a result of oil spills, noise and disturbance, and
construction activities would render one or more important subsistence resources unavailable, undesirable for use,
or reduced in available numbers for a period of 1 to 2 years,

Alternative-IIT Conclusion: Under Altemative 111, effects as a result of oil spills, noise and disturbance, and
construction activities on subsistence-harvest patterns in Barrow {Atgasuk), Nuigsut, and especially the community
of Kaktovik are expected to affect subsistence resources for a period not exceeding 1 year, but no resource would
become unavailable, undesirable for use, or greatly reduced in available numbers.

Alternative-1V Conclusion: Under Alternative IV effects as a result of oil spills, noise and disturbance, and
construction activities on subsistence-harvest patterns Barrow {Atgqasuk), Kaktovik, and especially the community
of Nuigsut are expected to affect subsistence resources for a period up to 1 year but make no resource unavailable,
undesirable for use, or greatly reduced in number.

High-Case Conclusion: The effects of the Sale 144 high case on subsistence-harvest patterns in Barrow are
expected to cause bowheads to become unavailable, undesirable for use, or available only in greatly reduced
numbers for a period not exceeding 1 year. In Nuigsut and Kaktovik, high-case effects would cause bowheads to
become unavailable, undesirable for use, or available only in greatly reduced numbers for a period of 1 to 2 years.
High-case effects are expected to cause a significant portion of subsistence waterfowl to become unavailable,
undesirable for use, or available only in greatly reduced numbers for a period of 2 to 5 years.

Comparison: Effects levels for Alternatives 111 and IV are expected to be lower then those of the base case in that
subsistence resources, although affected, will be available. The base case assumes that at least one subsistence
resource will become unavailable for 1 to 2 years. High-case effects levels are substantively greater: subsistence
resources may become unavailable or unusable for up to 2 years for the communities of Kaktovik and Nuigsut, and
a significant portion of subsistence waterfowl could be unavailable for up to 5 years.

Cumulative-Case Conclusion: In the cumulative case, the effects on subsistence-harvest patterns are expected to
cause one or more important subsistence resources to become unavailable, undesirable for use, or available only in
greatly reduced numbers for a period of 1 to 2 years in Barrow, Atqasuk, Nuigsut, and Kaktovik and also within
the region. The contribution of the proposal to the cumulative effects would be effects to subsistence resources that
would render them unavailable, undesirable for use, or reduced in available numbers for a period not exceeding 1
year,

Effects on Archaeological Resources
Base-Case Conclusion: There should be no effects on submerged prehistoric sites as a result of Sale 144, because

1t is unlikely that there are preserved prehistoric sites within the sale area. The expected effect on historic
shipwrecks should be low because of the requirement for review of geophysical data prior to any lease activities.
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Although oil-spill effects on onshore archaeclogical resources are uncertain, data from the Exxon Valdez oil spill
indicate that few onshore archaeological resources { <3 %) are likely to be significantly affected by an oil spill.

Alternative-HIT Conclusion: The effects from the Barter Island Deferral Alternative would be the same as for the
base case of the proposal.

Alternative-IV Conclusion: The effects from the Nuigsut Deferral Alternative would be the same as for the
proposal.

High-Case Conclusion: The effects from the high case of the proposal likely would be the same as from the base
case of the proposal. There should be no effects on submerged prehistoric sites as a result of Sale 144, because it
is unlikely that there are preserved prehistoric sites within the sale area, The expected effect on historic shipwrecks
should be low because of the requirement for review of geophysical data prior to any lease activities. Although oil-
spill effects on onshore archaeological resources are uncertain, data from the Exxon Valdez oil spill indicate that
few onshore archaeological resources ( < 3%) are likely to be significantly affected by an oil spill.

Comparison: The effects of Alternatives III, IV and the high case are expected to be the same as the base case.

Cumulative-Case Conclusion: Cumulative effects on archaeological sites are expected to be similar to those of the
base case. The analysis completed for the base case indicates that there should be no preserved prehistoric
archaeological sites within the sale area; therefore, there would be no effects on submerged prehistoric sites. The
expected effect on historic shipwrecks remains low. In the event that an increased amount of bottom-disturbing
activity takes place, in-place State and Federal laws and regulations should mitigate effects to archacological
resources. The expected effect on onshore archaeological resources from an oil spill is uncertain, but data from the
EVOS indicate that < 3 percent of the resources within a spill area would be significantly affected.

Effects on Air Quality

Base-Case Conclusion: The effects of these activities would not increase the concentrations of criteria pellutants in
the onshore ambient air to the point that they would remain well within the air-quality standards. Therefore, effects
from the base case would be low.

Alternative-III Conclusion: The effects of this alternative on air quality are expected to be low, the same level of
effects as for base case.

Alternative-1V Conclusion: The effects of this alternative on air quality are expected to be fow, the same level of
effects as for the base case.

High-Case Conclusion: The effects associated with this alternative essentially would be the same, qualitatively, as
those discussed for the Alternative I base case. Effects on onshore air quality from high-case air emissions are
expected to be & percent of the maxirmum allowable PSD Class II increments. These effects would not make the
concentrations of criteria pollutants in the onshore ambient air approach the air-quality standards. Consequently, a
minimal effect on air quality with respect to standards is expected. Principally because of the distance of emissions
from land, the other effects of air-pollutant concentrations at the shore from exploration and development and
production activities or from accidental emissions would not be sufficient to harm vegetation. A light, short-term
coating of soot over a localized area could result from oil fires.

Comparison: The effects of Alternative HI and the high case are gxpected to be similar to those of the base case.

Cumulative-Case Conclusions: The effects associated with the cumulative case essentially would be the same,
qualitatively, as those discussed for the Alternative I base case. Effects on onshore air quality from cumulative-
case emissions are expected to be 6 percent of the maximum aflowable PSD Class IE increments. These effects
would not make the concentrations of criteria pollutants in the onshore ambient air approach the air-quality
standards. Consequently, a minimal effect on air quality with respect to standards is expected. Principally because
of the distance of emissions from land, the other effects of air-pollutant concentrations at the shore due to
exploration, development, and production activities or accidental emissions would not be sufficient to harm
vegetation. A light, shori-term coating of soot over a localized area could result from oil fires.
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Effects on Land Use Plans and Coastal Management Programs

Base-Case Conclusion: For the base case of Alternative 1, conflicts could ocour with specific Statewide standards
and NSB Coastal Management Plan policies related 1o the potential for user conflicts between development activities
and the subsistence bowhead whale hunt. Conflicts are possible with the NSB Coastal Management Plan policy
related to adverse effects on subsistence resources if spilled oil contacted the subsistence-hunting areas of Kaktovik
and Nuigsut.

Alternative-III Conclusion: For Altermative 111, the effects of potential conflicts on land use plans and coastal
management programs are expected to be almost the same as for the base case of Alternative I: conflicts could
occur with specific Statewide standards and NSB Coastal Management Plan policies related to the potential for user
conflict between development activities and the subsistence bowhead whale hunt, with the exception that the Barter
Island Deferral Alternative would reduce the possibility of conflicts with the Kaktovik subsistence-harvest area by
reducing the possibility of spilled 0il and noise-related disturbances effecting the harvest area.

Alternative-IV Conclusion: For Alternative IV, the effects of potential conflicts on land use plans and coastal
management programs overall are expected to be almost the same as for the base case of Alternative I. conflicts
could occur with specific Statewide standards and NSB Coastal Management Plan policies related to the potential
for user conflict between development activities and the subsistence bowhead whale hunt, with the exception that
the Nuigsut Deferral Alternative would reduce the possibility of conflicts with the Nuigsut subsistence-harvest area
by slightly reducing the possibility of spilled oil contacting that area and providing some mitigation from noise-
related disturbances affecting the harvest area of Nuigsut.

High-Case Conclusion: For the high case of Altemative I, conflicts could occur with specific Statewide standards
and NSB coastal management policies related to the potential for user conflicts between development activities and
the subsistence bowhead whale hunt. Conflicts also are possible with the NSB Coastal Management Plan policy
related to adverse effects on subsistence resources if spilled oil contacted subsistence-hunting areas. In addition,
the scenario potentially may conflict with Statewide standards related to water guality and habitats.

Comparison: The effects levels of Alternative III are the same as the base case, except for the reduced possibility
of conflicts with the Kaktovik subsistence-harvest area. The same can be stated for Alternative IV, except the
reduced possibility of effects is in the Nuigsut subsistence-harvest area. In the high case, effects of the proposed
action also may conflict with Statewide standards for water quality and habitats.

Cumulative-Case Conclusion: For the cumulative case, there is a potential for conflict with four policies of land

use plans and coastal management programs: energy-facility siting, transportation and utilities, habitat, and
subsistence.
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III. DESCRIPTION OF THE AFFECTED ENVIRONMENT

A. PHYSICAL CHARACTERISTICS OF THE BEAUFORT SEA PLANNING

AREA: The physical descriptions of the Beaufort Sea Planning Area in Sections IIILA, B, and C of the Sales 87,
97, and 124 Final Environmental Impact Statements (FEIS’s) (USDOIL, MMS, 1984, 1987, and 1990, respectively)
are incorporated by reference in the following Sections III.A, B, and C. The uitles of these sections are 111 A,
Physical Environment; [I1.B, Biological Rescurces; and III.C, Social Systems. A summary of the previously
published material, augmented by additional material, as cited, follows.

1. Geology:

a. Petroleum Geology: For information on the petroleum geology of the Sale
144 area and regional petroleum exploration history, see Appendix A.

b. Other Geological and Environmental Considerations:

(1) Physiography and Bathymetry: The Beaufort Sca Sale 144 area
inctudes the continental shelf and upper part of the continental slope of the Alaskan Beaufort Sea. Water depths
within the sale area range from about 1 meter (3 feet) (3 ft, 1 m) to slightly less than 1,000 m (3,000 ft) (Fig.
III.A.1-1). The Alaskan Beaufort Sea continental shelf is a relatively narrow feature extending from the
Alaska-Yukon border to the Barrow Sea Valley. The distance from the shore to the shelf break ranges from 60 to
120 kilometers (km) (37 to 75 miles [mi]). The major bathymetric features of the Beaufort shelf are the barrier
islands and shoals. Some islands are migrating westward at rates of 19 to 30 meters per year (m/yr} (60-100 ft/yr)
and landward 3 to 7 m/yr (10 to 23 fi/yr). Shoals that rise 5 to 10 m (16-33 ft) above the surrounding seafloor
have heen observed in water depths of 10 to 20 m (33-65 ft).

(2) Surficial Sediments: The surficial sediments of the Alaskan
Beaufort Sea continentat shelf consist predominantly of mud (clay- and silt-size particles). Sediment erosion is
more dominant than deposition out to a depth of 30 m (Reimnitz, Graves, and Barnes, 1988). Coarse-grained
sediments (sand- and gravel-size particles) are for the most part relict deposits found in the nearshore areas, in the
vicinity of the offshore barrier islands, and on shoals and along the shelf break. Overconsolidated sediments are
widespread on the Beaufort Sea shelf.

(3) Mudslides: Most of the Beaufort shelf seaward of the 50- to 65-m
isobath and the upper part of the slope consists of a relatively thick mass of unconsolidated and poorly consolidated
sediments that show a variety of features associated with the downslope movement of large, tabular sediment
blocks {(Grantz et al., 1982). The size of the blocks varies, but masses up to 38 km long and from 20 to 230 m
thick have been observed, Estimates of the downslope movement range from 0.2 to 2.3 km. The sediments of the
outer shelf and upper slope of the eastern Beaufort Sea appear to be relict deposits; and the mass-movement
phenomenon may be related to processes that are not active today (Reimnitz, Barnes, and Phillips, 1982).
However, if fing-grained sediments presently are accumulating along the outer shelf and upper slope,
mass-movement processes that would include slumping and sliding may be active now and in the future.

(4) Coastal Erosion: The rates of coastal retreat vary from year to
vear and depend on the timing of the sca-ice breakup, variations in the size of the open-water areas (exposure to the
sea), the timing of late summer and autumn storms, the composition of the coastal bluffs, beach width, and the
morphology of the adjacent seafloor. Most of the erosion occurs in late summer and autumn. Data from the 344-
km shoreline between Prudhoe Bay west to Drew Point indicate the coastline is eroding at an average annual rate of
about 2,5 m/yr; this average excludes the Colville River Delta, which is advancing seaward at an average rate of
0.4 m/yr (Reimnitz, Graves, and Barnes, 1988). In the western third of this area, the coastal-plain deposits are
fine-grained muds and the average erosion rates are about 5.4 m/yr; coastal deposits in the rest of the area consist
of sandy to gravelly sediments, and the average erosion rate is about 1.4 m/yr. Long-term, local erosion rates may
be as high as 18 m/yr in places; and near the active mouths of the Colville River, the shoreline may be advancing
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seaward at rates as high as 20 m/yr. Coastal-erosion rates of other locations along the coast adjacent to the sale
area are shown in Figure 111 .A_1-2,

(5)  Faults and Earthquakes: Mapped subsurface faults are shown in
Figure II1.A.1-3. Generally, the faults in the Harrison Bay area and in the middle part of the western Beaufort
shelf do pot displace Pieistocene or Holocene sediments. Thus, differential movement along these faults may have
ended prior to the beginning of the Quaternary Period. However, the faults may provide migration routes for gas
from the lower Cretaceous beds or create traps for gas at shallow depths.

Movement along the faults of the outer shelf and upper slope of the western Beaufort may be as great as 1,055 m.
However, these faults have not generated earthquakes of sufficient magnitude to be detected by regional and local
seismograph networks in place since 1968. Thus, the age of the faults is unknown.

In the Sale 144 area, 73 earthquakes have been recorded from 1937 to 1992 area (Fig. III.A.1-3}. These
earthquakes range in magnitude from less than (<) 1.0 to 5.3 on the Richter scale; most of the earthquakes
recorded since 1968 range in magnitude from 3.0 to 4.0 (U.S. Geological Survey, 1995). Earthquakes indicate
active movement along the faults in the Camden Bay area and tend to occur along the axes of anticlines and
synclines,

(6)  Permafrost: The permafrost that underlies the present-day Beaufort
Sea continental shelf shoreward of the 90-m isobath is, for the most part, a relict feature overlain by a layer of
unconsolidated sediment.

Shallow zones of the bonded permafrost occur locally in the Beaufort Sea. A large area of permafrost occurs off
the Sagavanirktok (Sag) River, where ice-bonded sediments are commeonly found < 10 m below the surface. Also,
seismic data indicate that some nearshore areas in Harrison Bay may be underlain by ice-bonded permafrost. Other
areas of ice-bonded permafrost occur (1) in adjacent zones landward of the 2-m isobath that are overlain by
bottomfast ice in the winter, (2) at highly variable depths up to several hundred meters beneath the seafloor, (3) in
areas between the barrier islands and the shore, and (4) onshore and on some of the barrier islands. Based on
seismic studies, permafrost also may exist on the Beaufort Shelf at depths that range from 100 to 1,900 m.

(7) Natural Gas Hydrates: The presence of natural gas hydrates is
favored by the pressure and temperature conditions found in or below the permafrost layer. The presence of
hydrates has been inferred from seismic profiles in the Alaskan Beaufort Sea. Where water depths in the planning
area exceed 400 m, the upper 300 to 700 m of the sediments lie in the temperature-pressure range for the formation
and stability of natural gas hydrates. Inferred locations of natural gas hydrates are shown in Figure 11.A.1-4.

(8)  Shallow Gas: On the inner and middle continental shelf, the
shallow-gas accumulations are most commonly associated with buried Pleistocene delta and channel systems and
with active faults overlying natural gas sources (Fig. I1II.A.1-4). In the eastern part of Harrison Bay, the acoustic
anomalies of the seismic-reflection profiles indicate that shallow gas may be present in a region where there also are
numerous faults.

(9)  Overpressured Shale: The Kakiovik Basin contains numerous
diapirs that disturb the Tertiary sediments along the continental shelf east of 146° W, longitude. These structures
are interpreted to have shale cores on the basis that they appear to be a westward extension of the western Canadian
Beaufort shelf shale-diapir province. Shale diapirism is the result of lower density in the shale section than in the
overlying straia because of incomplete dewatering of the shale and is an indication of overpressuring within the

shale section. The occurrence of abnormal pressure probably is confined to areas of thick Cenozoic strata as in the
Kaktovik, Camden, and Nuwuk Basins.

2. Meteorology: The Sale 144 area is in the Arctic climate zone. Mean annual

temperature is about -12 °C. Figure III. A.2-1 shows general meteorologic conditions for areas adjacent to and
within the Sale 144 area. Precipitation ranges from 13 centimeters (cm) at Barrow to 18 cm at Barter Island and
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occurs mostly as summer rain, Fog frequently reduces visibility along the coast in the open-water season. Winds
are persistent in direction and speed. Mean annual wind speed is 5 m per second at Barrow and 6 m per second at
Barter [sland. Winds usually are easterly but shift to westerly from January through April. Part of this shift in
winter, particularly along the eastern shores of the proposed sale area, is caused by air piling up against the Brooks
Range. Sea breezes occur during about 25 percent of the summer and extend to at least 20 km offshore.

3. Beaufort Shelf Water Characteristics, Circulation, and Mixing:
Substantially different circulation regimes exist on the inner and outer continental shelf and are discussed below.

a. Outer Continental Shelf (Water Depths Greater than 40 Meters)

and Continental Slope: Within the Beaufort Sea Planning Area, large-scale shelf and slope surface-water
circulation (<40 m) is dominated by the Beaufort Gyre, which moves water to the west at a mean rate of about 5
to 10 cm/sec (Fig. I1LL.A.3-1). The subsurface waters (>40-50 m), called the Beaufort Undercurrent, move to the
east with frequent reversals to the west (Aagaard et al., 1989). Long-term mean speeds of the undercurrent are
about 5 to 10 cm/sec, but daily mean values may be 10 times greater.

The subsurface water extends from near the surface to the bottom between the 40- to 50- and 2,500-m isobaths and
contains two watermasses from the Bering Sea (Mountain, 1974). The Alaska Coastal Water forms in the Bering
and Chukchi seas’ nearshore environments from warm, low-salinity runoff and warmed Bering Sea Water. The
Bering Sea Water is colder and more saline than the Alaska Coastal Water. Near Barrow, the Alaska Coastal
Water has temperatures of 5 to 10 °C and salinities that generally are < 31.5 parts per thousand (*/,.); the Bering
Sea Water temperatures are near 0 °C and have salinities of 32.2 to 33°/_, (Lewbel and Gallaway, 1984). These
watermasses move into the Beaufort Sea through the Barrow Canyon with mean speeds of 13 to 16 cm/sec; the
Bering Sea Water flows beneath the Alaska Coastal Water (Aagaard, 1989; Aagaard and Roach, 1990). Flow
reversals occur in Barrow Canyon with upwelling. These reversals are tied to the pressure gradient associated with
the variable longshore current (Aagaard and Roach, 1990). The Alaska Coastal Water mixes rapidly with the
surface water in the Beaufort Sea and is not clearly identifiable east of Prudhoe Bay. The Bering Sea Water has
been traced as far east as Barter Island.

b. Inner Shelf (Water Depths Less than 40 Meters): The inner-shelf
environment lies in waters shaliower than 40 m and includes the barrier islands, open bays, lagoons, and river
deltas. The mmer shelf is strongly wind driven and undergees large seasonal changes. The generalized circulation
of the inner shelf is illustrated in Figures IT1.A.3-2a through III.A.3-2c. Wind accounts for approximately 40 to 50
percent of the nearshore-current variance in water <6 m (Hanzlick, Short, and Hachmeister, 1990).

(1) General Characteristics and Considerations:

(a) Water Temperature and Salinity Characteristics:
The inner-shelf water is composed of freshwater, marine water, or a mixture of both (Hachmeister and Vinelli,
1984). The water characteristics vary with the year, season, location (bays, lagoons, deltas, and open shelf),
winds (direction, speed, and persistence), river discharge, solar heating, and coastal geomorphology
(Envirosphere, 1988a,b). The spatial and temporal variations are reflected in the water’s thermal and saline
properties. Because of the many factors affecting the water characteristics, the temperature and salinity changes

are described in terms that represent a general range of values (Table III.A.3-1) or relative differences between
watermasses.

The temperature and salinity noted in Table II1.A.3-1 are based on the extensively studied area near the West Dock
and Endicott Causeways (Envirosphere, 1988a,b) and include Gwydyr Bay and the Kuparuk River Delta, West
Dock Causeway, Prudhoe Bay and the Putuligayuk River Delta, the Sag River Delta and the Endicott Causeway,
and Foggy Island Bay. The temperature and salinity range is similar to other areas along the Beaufort Sea coast
and indicates differences in the degree of mixing between river-plume, delta, coastal, and marine watermasses.

The mixing amount depends primarily on the forces associated with the winds; strong, sustained winds are more
effective in mixing than are light, variable winds.
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Figure lll.LA.3—2a Schematic of Nearshore Circulation
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Table II.A.3-1
Temperatures and Salinities of
Inner-Shelf Water Types

Salinity
(Parts per
Temperanire Thousand
Water Type (‘C) W)
River Discharge (Freshwater 8-15 <5
River Plume 2-5 <10
East Channel Sag River Plume 10-16
West Channel Sag River Plume 10 - 15
Put River Plume 10-15
Delta <8to <5
Ice Melt <8
Coastal, Intermediate, Mixed Offshore 15-25
Coastal 0-9 5-15
Marine 0-2 >251t0 >30
>30
Relative Temperature Related
Cold <2
Cool 2- 5
Moderate 5- 9
Warm 8-12
Relative Salinity Related
Fresh <5
Low 10-15
Moderate 15-25
High 25-130

Source: Hachmeister and Vinelli, 1984; Envirosphere, 1988a; and Envirosphere, 1988b.



(b) Seasonal Generalizations: For descriptive purposes,
summer (the period between the breakup and freezeup of sea ice) can be divided into three intervals: early, mid,
and late.

Early Summer (Mid-June to Mid-July): Early summer is when the ice begins to melt, rivers break up and begin
to overflow the sea jce, and open-water areas form in the river deltas and adjacent bays and lagoons (Envirosphere,
1988b). Open-water areas adjacent to the deltas are dominated largely by river water and offshore by ice-melt
water that forms a 3- to 4-m-thick surface layer (Niedoroda and Colonell, 1991). Cold, high-salinity marine water
lies below the surface layer. Due to the large density difference between the layers and the > 50 percent extent of
the ice cover, mixing of the fresh- and marine-water layers by wind forces during early summer is negligible
(Colonell and Niedoroda, 1988; Envirosphere, 1988b; LaBelle et al., 1983).

Both the Endicott and West Dock Causeways retain fast ice and packed floes along their margins (Envirosphere,
1988b). The heat energy lost from the water due to ice melting reduces the amount of warm water near the
causeways.

Midsummer (Mid-July to Mid-August): The midsummer regime begins as the open-water areas become large
enough for the winds to affect mixing and circulation. The lagoons from the Colville River Delta to the Sag River
Delta are dominated by warm, low-salinity water (Niedoroda and Colonell, 1991; Envirosphere, 1988b). The
increase in open-water areas is the result of the ice continuing to melt and being blown farther offshore. With the
increase in open-water areas, the freshwater surface layer spreads along the shore and offshore; spreading reduces
the thickness of the surface layer and also increases the potential for winds to mix the surface layer of freshwater
with the lower layer of marine water, Mixing produces intermediate, delta, or coastal watermasses with a range of
intermediate temperatures (0-9 °C) and salinity values (5-15°,,} whose distribution is determined by naturally
occurring physical processes and the causeways {Envirosphere, 1988b).

The early- to midsummer transition often occurs after strong easterly or westerly winds that have sufficient force to
mix the surface layer of fresh river and ice-melt water with the underlying marine water (Colonell and Niedoroda,
1988; Envirosphere, 1988b).

Late Summer (Mid-August to Mid-September): Late summer is the time of falling air temperatures and decreasing
freshwater discharge (Envirosphere, 1988b). The decrease in air temperature and freshwater discharge tends to
reduce the temperature and salinity gradients throughout the water column (Envirosphere, 1988a); as the waters
become more homogeneous, the effects of mixing different watermasses are reduced. Sometime in mid- to late
August, the water temperature on the river deltas consistently remains below about 8 °C; later, the temperature of
the river waters becomes colder than the coastal water temperatures. Water temperatures in the upper 3 to 4 m of
the water column tend to become uniform, about 2 to 3 °C; salinities, however, remain distinguishable (Hale et al.,
1989).

If a2 major storm affects all or part of the Beaufort Sea coast, the transition to the late-sumuner regime can occur
rapidly in the affected areas; such storms tend to occur from the end of July to mid-August (Niedoroda and
Colonell, 1990; Envirosphere, 1988b). As a result of late-summer-storm conditions, water temperatures along the
coast can decrease from 8 to12 °C to 3 to 5 °C, and salinities can increase 10 or more parts per thousand within 24
hours. Following a storm, the warmer, [ower salinity watermass regimes may be reestablished, especially in the
river deltas and adjacent bays and lagoons,

(2) Circulation: Inner-shelf circulation primarily is wind driven
{Hanzlick, Short, and Hachmeister, 1990); other factors controlling water movement include river discharge, ice
melt, bathymetry, and coastal geomorphology. The current speed is approximately 3 to 4 percent of the wind
speed (Hanzlick, Short, and Hachmeister, 1990). Wind direction and frequency influence the surface-current
direction, watermass-residence time, and the mixing between different watermasses. The nearshore surface water
responds quickly, within 1 to 3 hours, to changes in the wind direction from sustained easterly (or westerly) to
sustained westerly {or easterly) ( Hanzlick, Short, and Hachmeister, 1990; Segar, 1990). Natural shelf circulation
exhibits a strong continuity in the direction paratlel to the shelf and large zonal variations across the shelf
(Hachmeister and Vinelli, 1984). The water circulation below the mixed layer appears to be driven primarily by
ocean circulation rather than the winds (Aagaard, Pease and Salo, 1988).
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During the open-water period, the prevailing winds along the Beaufort Sea coast are easterly (from the east-
northeast) (Hachmeister and Vinelli, 1984). Westerly winds (from the west-northwest) are more common in the
fall and winter and occur more frequently at Barter Island than at Point Barrow. Sustained easterly winds transport
water along the shore to the west while westerly winds move the water to the east; the main flow direction
generally is orientated parailel to the bathymetric contours. Along the Beaufort Sea coast, from Point Barrow to
Barter Island, the year-round mean surface-current direction is to the west. East of Barter Island, there is a mean
westward flow in the summer and eastward flow in the winter,

In addition to the east or west components, the alongshore-water transport also has a slight offshore or onshore
component. Upper-surface water that is being transported to the west under the influence of easterly winds has a
slight offshore-transport component. The transport of the nearshore, warm, less saline surface waters offshore
causes a horizontal divergence and a decrease in the sea level that is balanced by the onshore transport of cooler,
more saline marine waters flowing onshore beneath and toward the surface layer. During westerly winds, the
upper-surface water is transported to the east and slighdly shoreward. The shoreward transport of surface water
results in the elevation of the sea surface along the shore, and this causes the water in the lower layer to move
offshore. A change from easterly winds to westerly generally results in warmer water replacing the cooler, more
saline marine water that encroaches along the coast during easterly winds, During westerly winds, when the
dominant flow direction is to the east, the water column tends to become mote vertically homogeneous (Segar,
1950).

The residence time of fresh- or low-salinity water in the nearshore environments largely depends on the frequency
and direction of the easterly and westerly winds (Envirosphere, 1988a). During the years dominated by persistent
easterly winds, the residence time of freshwater is relatively short because the coastal watermasses are transported
offshore. However, in the years when westerly winds predominate, the freshwater-residence time is relatively long
because coastal watermasses are kept nearshore,

In addition to the wind-driven circulation, there also are several naturally occurring phenomena that induce
transverse (cross-shelf) water-transport patterns (Hachmeister and Vinelli, 1984). In the spring and summer,
warm, freshwater runoff accumulates in the surface layer on and adjacent to the deltas. As part of this water
spreads seaward across the shelf, there is an accompanying onshore flow of cooler, more saline marine water in a
subsurface layer (similar to estuarine flow except it occurs along the entire coastline; estuarine flow is characterized
by a strong vertical stratification of the water column and a seaward flow of the surface layer and shoreward flow
of the subsurface layer). This estuarine-type circulation probably is most important during the period of high
runoff in late spring-early summer and continues to a lesser extent throughout the summer.

The discharge from large rivers such as the Colville and Sag modifies the coastal current patterns and influences
mixing and temperature and salinity-distribution patterns (Envirosphere, 1988a). The surface plumes from these
rivers have a strong offshore component that contributes to onshore flow of subsurface water, especially during

easterly winds.

Transverse flow also occurs in the winter. As seawater freezes, dense brine forms and flows offshore in the lower
layer; this offshore flow probably is accompanied by an onshore flow in the upper layer (Hachmeister and Vinelli,
1984). Brine flow is most important during the early freezeup, especially in the shallow, nearshore water, and
probably continues throughout the winter.

(a})  Lagoon Circulation Patterns and Water

Exchanges with the Nearshore Environment: The circulation and water-exchange patterns of lagoons
along the Beaufort Sea coast may be classified as (1) open—lagoons are open to alongshore transport as well as
cross-shelf exchange through the multiple large openings between the barrier islands, (2) pulsing—exchange with
the nearshore waters primarily occurs via tidal currents through a single major entrance, and (3) limited
exchange—the flow of alongshore currents through several large entrances to the lagoon is limited (Hachmeister
and Vinelli, 1984).

Open-Type Lagoons (Simpson Lagoon}: The lagoons between Point Barrow and Barter Island are open types
(Hachmeister and Vinelli, 1984). Simpson Lagoon has been the most extensively studied of these lagoons, The
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following discussion of lagoon circulation pertains to Simpson Lagoon and generally applies (o other open-type
lagoons.

Easterly Winds: During easterly winds, the warmer (4 °C or warmer), lower salinity (<24°/_, } water,
formed by the mixing of lagoon water with freshwater runoff, is transported westward through the lagoon and exits
through the passes in the western part of the lagoon. The transport through the lagoon is similar to the wind-
driven, alongshore transport seaward of the barrier islands (Hachmeister and Vinelli, 1984). Wind-driven water
seaward of the barrier islands generally enters in the eastern and central parts of the lagoon through the passes and
is transported westward through the lagoon. The westward wind-driven transport through the lagoon also is
accompanied by some offshore transport of the surface water. Wind-driven surface water transported seaward of
the lagoon is replaced by colder (0 °C), more saline (30°/,,} marine water that flows into the lagoons through the
passes.

In addition to the easterly wind-driven transport are the effects of the tidal cycle. During floodtides, tidal currents
at each entrance teansport colder, more saling marine water into the lagoon where it partially mixes with lagoon
water and is transported to the west. On ebb tides, the net westward flow through the lagoon is reduced, and
lagoon water collects near the eastern entrances to the lagoon and forms pools of warmer, fresher water. Inside the
lagoon, the tidal cycles result in the formation of alternating pools of cooler, more saline nearshore water (formed
during the flood) and warmer, less saline lagoon water (formed by the mixing of nearshore water from the
previous flood with freshwater from river runoff) that are transported westward through the lagoon.

Westerly Winds: Westerly winds cause the waters to flow easterly through Simpson Lagoon. Warm,
fresh water from the Colville River enters the Lagoon, and Kuparuk River water flows into the eastern part
(Gwydyr Bay). Also, alongshore transport of nearshore water seaward of the barrier islands is toward the east and
shoreward; some of the nearshore waters are transported into the lagoon. As a result of this transport, the
temperature and salinity characteristics of the nearshore and lagoon waters become similar. The formation of
alternating pools of lagoon and nearshore water does not occur inside the lagoon during westerly winds.

Pulsing-Type Lagoons: Pulsing-type lagoons comprise about 15 percent of the coast east of Barter Island. This
type of lagoon is characterized by one major entrance through the barrier islands, and the exchange with the
nearshore water occurs primarily via tidal currents through this entrance. There also may be other entrances: but
these usually are shallow, and the amount of exchange through them is small. One or more small rivers or streams
may empty into this type of lagoon, providing a source of freshwater, particularly in the spring. Angun Lagoon
and Pokok Bay are examples of pulsing-type lagoons.

As a result of the water transport associated with easterly winds, the nearshore water that is available for exchange
with Angun Lagoon and Pokok Bay has somewhat lower temperatures and higher salinities than waters in these
lagoons. During a tidal cycle, cooler, higher salinity nearshore water enters the lagoon on the flood tide, Inside
the lagoon, this water mixes with the lagoon water and, during the ebb tide, mixed lagoon water flows out.
Because the waters entering the lagoon do not flow through in a manner similar to the open-type lagoon (Simpson
Lagoon), the circulation in a pulsing lagoon does not consist of alternating pools of lagoon and nearshore water.
The flushing efficiency (percent water exchange per tidal cycle) for Pokok Bay is estimated to be between 15 and
20 percent and for Angun Lagoon between 7 and 10 percent. During westerly winds, the characteristics of the
nearshore water become similar to those of the lagoon water.

Limited-Exchange-Type Lagoons: Limited-exchange lagoons comprise about 75 percent of the coast east of Barter
Island; Beaufort Lagoon is an example of this type of lagoon. Although there are several large openings in the
barrier islands that enclose the seaward side of this lagoon, the flow of alongshore currents through the lagoon is
limited. Water exchange between the nearshore and Iagoon environment may or may not be affected by tidal
action.

(b) Gwydyr Bay to Foggy Island Bay: The coastal area
between Gwydyr Bay and Foggy Island Bay, includes Gwydyr Bay and the Kuparuk River Delta, the West Dock
Causeway, Prudhoe Bay and the Put River Delta, the Sag River Delwa and the Endicott Causeway, and Foggy
Island Bay. West Dock Causeway and the Endicott Causeway are manmade structures that act as
geomorphological features affecting the circulation and mixing of watermasses (Envirosphere, 1988b). Both
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causeways generally are orientated perpendicular to the bathymetry. This orientation deflects the east-west
transport of water along the inner shelf offshore and causes changes in the hydrographic conditions downstream
from the causeways; these changes are indicated by temperature and salinity gradients between the areas east and
west of the causeways.

West Dock Causeway is a 13,100-ft-long, solid-fill, gravel causeway located northwest of Prudhoe Bay
{Envirosphere, 1988a). The causeway provides road and pipeline access to docks and the Seawater Treatment
Plant. Construction of the causeway occurred in three stages: 4,440 ft in 1974 to 1975; 5,000 ft in 1975 to 1976,
and 3,700 ft in 1981 to 1983; until 1995, the only breach in the causeway was a 50-ft opening near the juncture of
the second and third segments. In the summer of 1995, a 650-ft breach was added. Water depths around the
causeway average about 2 to 3 m. The effects of the West Dock Causeway are largely based on data obtained from
1985 through 1987 (Envirosphere, 1988a). Estimates of precauseway conditions are based on limited data
available before the construction of the causeway and knowledge of coastal processes.

The Endicott Causeway is located on the delta of the Sag River and provides road and pipeline access from the
mainland to two petroleum-production islands located approximately 2.5 mi offshore (Envirosphere, 1988b). The
gravel causeway consists of a mainland-to-interisland segment and an interisland segment and is about 5 mi long,
The causeway contains two breaches, both located along the mainland-to-interisland segment and spanned by
bridges. An inner breach, 500 ft long, spans a natural channel of the Sag River Delta near the mainland. The
outer breach is located about a mile north of the inner breach and is about 200 ft long. A 650-ft breach was added
in 1994. The causeway separates the discharge from the west and east channels of the Sag River.

The effects of the Endicott Causeway on inner-shelf circulation and the characteristics of the watermasses are based
on data obtained during 1985 through 1990 (Envirosphere, 1988h; Niedoroda and Colonell, 199Q; Science
Applications International Corporation, 1992; 1993). Conditions prior to the causeway are hypothesized from a
review and analysis of the 1985 and 1986 data, precauseway historical data, and existing knowledge and theory of
coastal hydrodynamics.

Easterly Winds:

Endicott Causeway: The warm (8-12 °C), low-salinity (0-15° ) coastal water from Foggy Island Bay
and river-plume water from the east channel of the Sag River that are transported to the west during easterly winds
are blocked by the Endicott Causeway and diverted offshore (Envirosphere, 1988b). This offshore transport
produces a divergence in the flow field of the surface water and a lowering of the sea level, which cause cold (0-2
(), high-salinity (30°,,) marine water to upwell onto the Sag River Delta platform on both sides of the causeway
(Envirosphere, 1988a, Niedoroda and Colonell, 1990); upwelling reaches to about the 0.5- to 1-m-contour interval
across the delta, The offshore diversion and upwelling enhance the mixing of the river water from the east channel
of the Sag River with the marine water; and the mixing changes part of the warm, less saline river water into
cooler, more saline coastal water, This decay of part of the river plume reduces the size of the amount of warm,
less saline water transported westward. The marine water also decays as it mixes with adjacent and overlying
river-plume water. Water from the west channel of the Sag River alse mixes with the marine water upwelled along
the delta front and in the lee of the causeway. Mixing of the surface water with cold, high-salinity marine water is
enhanced if an eddy develops in the lee of the causeway during easterly winds (Segar, 199Q).

Mixing of the waters from the east and west channels of the Sag River with cooler, more saline, upwelled water
reduces the amount of warm, low-salinity, river-plume water transported to the west toward Prudhoe Bay, Gwydyr
Bay, and Simpson Lagoon. The westward flow of water is across the mouth of Prudhoe Bay; circulation in the
Bay is clockwise.

Upwelling and mixing of the delta water and upwelled water in the lee of the causeway also forms pools of water
that are colder and more saline than the water from the west channel of the Sag River that overlics the western part
of the delta (Envirosphere, 1988b); the pools cause discontinuities—breaks—in the alongshore continuity of the
delta water. However, the temperature and salinity differences between water in the discontinuities and delta water
may be relatively small because of the inflow of warm, freshwater from the west channel, In the shallow areas
where upwelled marine water does not penetrate, the temperature of the water is influenced by the temperature of
the river water and solar heating.
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West Dock Causeway: The general effects of the West Dock Causeway on the westerly transport of water
during easterly winds are similar to those of Endicott. Waters being transported westward from the Sag River
Delta and Prudhoe Bay are diverted offshore by the West Dock Causeway (Envirosphere, 1988a). This offshore
transport enhances upwelling of marine water on both sides of the dock. Mixing of the cold, high-salinity marine
water with the surface water is enhanced if an eddy develops in the lee of the causeway during easterly winds
(Segar, 1990), The effects of mixing are greater at West Dock than at Endicott because of the lack of warm,
freshwater input.

Upwelled water on the east side of West Dock is transported into the passage between the dock and Swump Island
and westward past the bartier islands off Gwydyr Bay and Simpson Lagoon. This water is cooler and more saline
than would be the water of alongshore flow before the causeway (Hale et al., 1989) and would enter Gwydyr Bay
and Simpson Lagoon through the channels between the barrier islands. A discontinuity in the Sag River plume
occurs between Prudhoe Bay and Simpson Lagoon as the plume decays within a few kilometers of the end of West
Dock.

In the later part of the open-water season, the temperatures in the upper 3 to 4 m of the water column become more
uniform, and the effects of West Dock on temperature distributions is reduced (Hale et al., 1989, Niedoroda and
Colonell, 1990). However, river discharge and upwelling continue to affect the salinity of the nearshore water,
and the effects of West Dock on salinity distributions is about the same as it was during midseason,

Cumulative Effects of Endicott and West Dock Causeways: During easterly winds, the Endicott and
West Dock Causeways enhance the offshore transport of warm, brackish water and upwelling of marine water
along the coast (Envirosphere, 1988b). Under sustained easterly winds, cool, moderate- to high-salinity water
dominates the area from Foggy Island Bay to Gwydyr Bay except for areas within the Sag River Delta directly
influenced by the river plume. This reduces the amount of warm, low-salinity water on the Sag River Delta, in
Prudhoe and Gwydyr Bays, and in Simpson Lagoon.

Precauseway: It is estimated that prior to the construction of the causeways, the main part of the westerly
alongshore transport of water would be orientated parallel to the bathymetry (Envirosphere, 1988b). There also
would be some offshore transport of coastal and river-plume waters and upwelling of marine waters. In the
absence of the causeways, this offshore transport and upwelling would be less than it is with the causeways;
upwelling would extend only to about the 2- to 3-m isobath.

In the absence of the Endicott Causeway, river-plume water from the east channel of the Sag River would be
transported across the delta during easterly winds and diverted offshore (Envirosphere, 1988b). The nearshore
water between the Sag River Delta and Gwydyr Bay would be warmer and less saline and would form a continuous
alongshore band of brackish water during easterly winds. During midsummer, it is estimated that the water
overlying the Sag River Delta typically would be composed of water in which the temperature at the surface
decreased from >6 or 7 °C nearshore to 3 or 4 °C offshore, and the salinity increased from about 5 to 25-30°/_;
the bottom-water temperatures would be decreased from values ranging from 3 to 7 °C nearshore (the lower
temperatures indicate a greater influence of maring waters and the higher temperatures indicate a greater influence
of river or nearshore water) to 0 to -1 °C offshore. Temperature and salinity gradients generally would be parallel
to the bathymetry,

The amount of Sag River plume water moving westward would be large and would incorporate a larger amount of
lower salinity coastal water into the outer part of its flow pattern (Envirosphere, 1988a). At West Dock, this water
would be diverted offshore, and the offshore transport of a large plume would create a larger surface divergence
and enhance upwelling over the pre-Endicott regime.

In the absence of West Dock, there would be less low-temperature, high-salinity water entering Gwydyr Bay and
Simpson Lagoon; upwelled water would extend only fo depths of about 2 or 3 m west of West Dock
(Envirosphere, 1988a).

Westerly Winds: The change from easterly winds to westerly winds slows or stops the movement of warm, low-
salinity waters offshore (Envirosphere, 1988b). Cool, moderate-salinity offshore water and marine water that has
upwelled in the vicinity of the causeways are transported eastward and slightly onshore and replace any warm, low-
salinity water that might exist in areas east of the canseways.
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If west winds persist for several days or more, the areas west of the causeways are flushed with warm, low-salinity
water (Envirosphere, 1988b). Under sustained westerly winds, part of the Colville River plume, consisting of
warm, low- to moderate-salinity water, flows through Simpson Lagoon and Gwydyr Bay; and the other part flows
seaward of the barrier islands and directly into Stefansson Sound. If west winds persist for more than several days,
the Colville River plume may extend to the Sag River Delta.

West Dock Causeway: Coastal water flowing eastward offshore of the Simpson Lagoon-Gwydyr Bay
barrier islands is diverted offshore by the West Dock Causeway and continues toward the Sag River Delta
following bathymetric contours {Envirosphere, 1988a).

Surface water flowing out of Gwydyr Bay is diverted northward by the dock. When the surface water from the
west side of West Dock encounters the eastward-flowing coastal waters, it turns and flows eastward along the
bathymetric contours. During its eastward transport, this warm, brackish water does not enter Prudhoe Bay but
remains seaward of the 4-m jsobath. Cold, high-salinity marine water that has upwelled on the west side of West
Dock during easterly winds also is diverted around West Dock during westerly winds. Following the change from
easterly to westerly winds, this marine water enters Prudhoe Bay.

Endicott Causeway: Upwelled waters in the northeastern part of Prudhoe Bay and on the western part of
the Sag River Delta are transported toward the Endicott Causeway (Envirosphere, 1988b). These waters meet and
mix with river water from the west channel of the Sag River before passing around the end of the causeway or
through the breaches. The water of the western part of the Sag River Delta is affected by residual marine water
upwelled during previous easterly winds and by mixing of water along the west side of the causeway. Part of the
water that is deflected past the causeway mixes with underlying marine water. The westward transport of cooler,
high-salinity water and mixing reduces the amount of warm, low-salinity water on the western part of the Sag River
Delta. The causeway also shelters the east-channel plume from the direct driving force of the westerly winds. As
a result of this sheltering effect, the water from the east channel flows offshore and mixes with higher salinity water
(Envirosphere, 1988b).

The effects of the Endicott Causeway are to reduce the amount of warm, low-salinity water that flows into Foggy
Island Bay during westerly winds.

Precauseway Effects: In the absence of the West Dock and Endicott Causeways, there would be a natural
distribution of the water in the area from Gwydyr Bay to Foggy Island Bay—the water-characteristics pattern
basically would show a continuum along the shelf and offshore gradients. The residual effects of upwelling and
mixing that happened during easterly winds would not occur. The waters along the coast would be warmer and
less saline than are the waters affected by the presence of the causeways. Thus warmer, less saline waters would
be transporied into areas east of the present causeway sites during westerly winds.

c. Waves and Swells: The entire coastline adjacent to the planning area is a
low-wave-energy environment. Waves, which generally are from the northeast and east, are limited to the
open-water season. The ice pack limits fetch even during this season. Because of the pack ice, significant wave
heighis are reduced by a factor of four from heights that otherwise would be expected in summer. Wave heights
>0.5 m occur in <20 percent of the observations summarized by Brower et al. (1988); wave heights >5.5 m are
not reported within the limited Beaufort Sea database of 5,968 observations.

d. Storm Surges: Summer and fall storms frequently generate storm surges
along the Beaufort and Chukchi Sea coasts. Sea-level increases of 1 to 3 m have been observed along the Beaufort
Sea coast; the largest increases have occurred on westward-facing shores. Storm surges also occur during the
period from December through February, but changes in sea-level elevation generally are less than in summer and
fall. Decreases in sea-level elevation also occur and appear to be more frequent in the winter months,

e, Tides: Tides in the eastern Chukchi and Beaufort seas are very small and
generally are mixed semidiurnal with mean ranges from 10 to 30 cm. The tide appears to approach the shelf from
the north. Tide height increases slightly west to east along stations on the Beaufort Sea coast.
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I " River Discharge: The Colville River is the major river entering the Alaskan
Beaufort Sea. Annual discharge of the Colville River is 2 cubic kilometers (km®) this is about 73 percent of the
total discharge of all rivers between the Colville and the Canning Rivers. During spring thaw in June, the Colville
River discharges 50 percent of its annual flow. The Colville and other large rivers along the coast discharge as late
as January, with no further measurable discharge until late April or early May. Seawater intrusions into river
deltas occur from mid-autumn through winter. Spring and summer discharge of the Colville River and lesser rivers
greatly affects the salinity, nutrient regimes, and turbidity of the nearshere Beaufort Sea.

4, Sea Ice:

a. Winter Conditions: Beaufort Sea wintertime conditions begin with
freezeup and an increase in the sea-ice concentration. Although there are considerable spatial and temporal
variations, the September arctic pack-ice edge of an “average year” ranges from 20 to 110 km offshore (LaBelle et
al., 1983). In QOctober, the edge moves south of Barrow, and more than 50 percent of the planning area is covered
with ice; from November through May, the ice covers more than 90 percent of the planning area. The planning
area’s winter sea-ice regime is divided into the landfast-ice zone, the stamukhi (or shear) zone, and the pack-ice
zone (Fig. [ILA.4-1).

(1)  Landfast-Ice Zone: The landfast-ice zone extends from the shore
out to the zone of grounded ridges. These ridges first form in about 8 to 15 m of water but by late winter may
extend beyond the 20-m isobath. Wind and walter stresses on floating fast-ice sheets may result in displacements
and deformations. Displacements in later winter usually are on the order of tens of meters, but larger
displacements up to several hundred meters have been observed. Deformations take the form of pileups and
rideups on the coastal and island beaches and rubble ficlds and small ridges offshore. As the winter progresses,

extensive deformation within the landfast-ice zone generally decreases as the ice in the landfast zone thickens and
sirengthens and becomes more resistant to deformation,

By late winter, first-year sea ice in the Beaufort Sea landfast-ice zone generally is about 2 m thick; out to a depth of
about 2 m, it is frozen to the bottom, forming the bottomfast-ice subzone. The remaining ice in the landfast zone is
floating—forming the floating fast-ice subzone. In the Chukchi Sea, the landfast ice usually thickens to about 1.3
to 2.0 m before breakup.

The onshore movement of sea ice in the landfast-ice zone is a relatively common event that generates pileups and
rideups along the coast and on offshore and barrier islands. The onshore pileups frequently extend up to 20 m
inland from the shoreline over both gently sloping terrain and up onto steep coastal bluffs. Ice rideups, where the
whole ice sheet slides in a relatively unbroken manner over the ground surface for more than 50 m, are not very
frequent; rideups that extend more than 100 m are relatively infrequent.

In addition to their effects on circulation, as discussed in Section IT1. A.3.b(2)(b), causeways also affect the local
breakup of ice. Observations in 1985 and 1986 indicated that the Endicott Causeway contributed to the early
draining of floodwaters from the Sag River and breakup of the floating ice along the delta front (Envirosphere,
1988b). However, pack-ice floes were retained along the north and east side of the causeway after breakup of the
fast ice along the delta front. The West Dock Causeway prohibits the spreading of the Kuparuk River floodwater
southeastward along the shore into Prudhoe Bay and delays the melting and breakup of ice along the western shore
of Prudhoe Bay (Envirosphere, 1988a). The causeway also delays the melting and breakup of ice in the more
sheliered areas to the west.

(2) Stamukhi Zone: Seaward of the landfast-ice zone is the stamukhi,
or shear, zone. This is a region of dynamic interaction between the relatively stable ice of the landfast-ice zone and
the mobile ice of the pack-ice zone that results in the formation of ridges and leads. In the Beaufort Sea, the region
of most intense ridging occurs in waters that are 15 to 45 m deep.

As shown in Figure III. A 4-1, one of the characteristics of the stamukhi zone is that some portions of the ice are
grounded cn the seafloor. The outer edge of the stamukhi zone appears to advance seaward during the ice season.
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Shoreward of the 60-m isobath, long, linear depressions have been cut into the sediments of the Beaufort Sea
continental shelf by the plowing action of drifting ice masses. The dominant orientation of these ice gouges in
waters 10 to 50 m deep generally is parallel to the coast. The highest average (mean) values of those
features—such as individual gouge density, depth, and width—usually occur within the stamukhi zone.

Gouge densities of > 100 gouges/km® are found in waters 20 to 40 m deep. Dense gouging also occurs on the
seaward side of the shoals. The lowest gouge densities are located in waters that are <5 m deep and greater than
45 m deep.

Gouges with average depths of >1 m generally are found in waters between 20 and 55 m deep. However, the
maximum measured draft of sea ice in the Arctic Ocean is only 47 m, Thus, the gouges observed seaward of about
47 m may be cut by deeper keels with a return period of a few hundred years or less, or they may be relict features
cut during the lower sea-level period of many thousands of years in age.

In the Chukchi Sea portion of the Beaufort Sea Planning Area, ice gouging of the seafloor sediments appears to be
more intense shoreward of the Barrow Sea Valley and in the vicinity of Hanna Sheal. Densities in excess of 50
gouges/km in water depths of 20 to 35 m are reported as being widespread from Point Barrow to Point Hope. Ice
gouging is relatively dense on the north and southeast side of Hanna Shoal.

(3) Pack-Ice Zone: The pack-ice zone lies seaward of the stamukhi
zone and includes first-year ice, multiyear undeformed and deformed ice, and ice islands. The first-year ice that
forms in the fractures, leads, and polynyas (large areas of open water) within the pack-ice zone varies in thickness
from a few centimeters to more than a meter. Multivear ice is simply defined as ice that has survived one or more
melt seasons; undeformed multiyear ice is believed to reach a steady-state thickness of 3 to 5 m. Undeformed ice
floes with diameters > 500 m occupy about 60 percent of the pack-ice zone; some floes may have diameters up to
10 km.

Ridges are a prominent indicator of deformed ice. The height of most ridges appears to be about 1 to 2 m; ridge
heights up to 6.4 m have been observed. The relationship between ridge sail height and keel depths suggests a
sail-to-keel ratio of about 1:4.5 for first-year ice ridges and 1:3.3 for multiyear ridges. Multiyear composite maps
of major ridges indicate that (1) in the nearshore region, there is a pronounced increase in ridge density in the
vicinity of shoals and large promontories; (2) massive ridges occur shoreward of the 20-m isobath; and (3) in the
eastern Beaufort Sea 30 to 40 km from the coast, there is an increase in ridging from east to west.

Ice islands are large, tabular icebergs that calve (break away) from the ice shelves located along the northern coasts
of Ellesmere and Axel Heiberg Islands and drift into the Arctic Ocean, where they slowly circulate in a clockwise
direction for many years. The size of the ice islands may be up to 1,000 or more square miles and their thick-
nesses up to 60 m. During the observation period from 1963 through 1986, 1,053 km? of ice were lost from the
Ellesmere and Axel Heiberg ice shelves. The amount of ice lost in any year varied from 0 to 569 km®. The
ice-shelf observations and ice-island sightings indicate that it may take 10 or more years for ice islands to reach
locations within the Beaufort Sea Planning Area.

During the winter, movement in the pack-ice zone of the Beaufort Sea generally is small and tends to occur as
discrete events associated with strong winds of several days” duration. The long-term direction of ice movement is
from east to west in response to the Beaufort Gyre; however, there may be short-term perturbations from the
general trend due to the passage of low- and high-pressure weather systems across the Arctic. The velocity of the
pack ice has been variously reported as having (1) a mean annual net drift of 1.4 to 4.8 km per day and (2) an
actual rate of 2.2 to 7.4 km pet day, with extreme events up to 32 km per day.

During the winter, the pack ice in the northern part of the Chukchi Sea generally moves in a westerly direction in
response to the Beaufort Gyre. The pack ice in the southern part of the Chukchi Sea usually is transported to the
north or northwest. However, strong driving forces associated with northerly winds and southerly currents acting
over a long period of time will force the ice in a band that is > 100 km wide and extends from the Bering Strait
northward along the Alaskan coast past Point Barrow to move southward.
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Hanna Shoal is a site for the accumulation of ice features, such as ice-island fragments or ridges, that have drafts
>25 m. Recurrent groundings of ice islands or ridges with progressively deeper drafts result in the seasonal
growth of this field.

(4} Leads and Open-Water Areas: Data obtained from aerial and
satellite remote sensing show that leads and open-water areas form within the pack-ice zone. Southwesterly storms
cause leads to form in the Beaufort Sea.

Along the western Alaskan coast between Point Hope and Point Barrow, there is often a band of open water
seaward of the landfast-ice zone during winter and spring. This opening is at some times a well-defined lead and at
other times a series of openings in the sea ice or polynyas. The northern part of this open-water system extends
into the Chukchi Sea portion of the Beaufort Sea Planning Area. Between February and April, the average width is
<1 km (the extreme widths range from a few km in February to 20 km in April) and is open about 50 percent of
the time, The Chukchi open-water system appears to be the result of the general westward motion seen in the
Beaufort Gyre. Also, there appears to be a positive correlation between the average ice motion away from the
coast and the mean wind direction, which is from the northeast for all months except July.

b. Summer Conditions: By the middle of July, much of the lagoonal and
open-shelf fast ice inside the 10-m isobath has melted; and there has been some movement of the ice. After the
first openings and ice movement in late June to early July, the areas of open water with few ice floes expand along
the coast and away from the shore, and there is a seaward migration of the pack-ice zone. The concentration of ice
floes generally increases seaward and, as the pack retreats, the width of the bands that define percentage of sea-ice
cover also increases. During the summer, winds from the east and northeast are the most commen along the
Alaskan Beaufort Sea coast. These winds drive the ice offshore; westerly winds move the ice onshore.

5. Water Quality: Due to little or no industrial activity, most contaminants occur at low
levels in the Beaufort Sea Planning Area. However, turbidity, trace metals, and hydrocarbons are introduced into
the marine environment through river runoff, coastal erosion, atmospheric deposition, and natural seeps. The
rivers (Colville, Kuparuk, Sagavanirktok, and Canning) that flow into the Alaskan Beaufort Sea remain relatively
unpolluted by man’s activities.

a. Turbidity: Satellite imagery and suspended-particulate-matter data suggest
that, in general, turbid waters are confined to depths within the 5-m isobath and do not extend seaward of the
barrier islands.

Water samples obtained in August 1978 from the continental shelf between Harrison Bay and the Canning River
and seaward of the 20-m isobath had suspended-sediment concentrations that ranged from 0.3 to 2.1 parts per
million (ppm). The water samples for these measurements were taken at the surface and at various depths; at one
of the stations, the water at 90 m also was sampled.

In mid-June through early July, the shallow inshore waters generally carry more suspended material because runoff
from the rivers produces very high turbidity adjacent to the river mouths. During the June flood, the Colville
River discharges approximately 6 million metric tons of sediment into Harrison Bay; this is about 70 percent of its
annual load. The resulting turbidity from the floods, along with other factors, blocks light and measurably reduces
primary productivity of waters inshore of about the 13-m isobath.

Because of the absence of major rivers along the Chukchi coast, waters are clearer in the Chukchi portion of the
planning area than in the Beaufort portion. Similar inputs occur elsewhere along the coast. Wave action resulting
from prevailing winds and storms during the open-water season resuspends unconsolidated river delta sediments,
which increases the turbidity in shallow inshore areas. Coastal erosion annually contributes about 0.3 million
metric tons of sediment to Simpson Lagoon. Any ice cover in summer limits wave action and decreases turbidity.

b. Dissolved Oxygen: Dissolved oxygen levels in the Beaufort Sea Planning
Area are usually high, about 8 milliliters {(ml) of oxygen per liter. In deeper waters, there is an oxygen minimum
of 6 ml per liter at about 150-200-m depth (Kinney, Arhleger, and Burrell, 1970}. Under winter ice cover,
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respiration of oxygen continues, but atmospheric exchange and photosynthetic production of oxygen cease. Some
oxygen is excluded into underlying water from thickening ice. Over the ice-covered period, areas with unrestricted
circulation seldom drop below 6 ml of oxygen per liter. In areas of reduced circulation or high respiration, further
depletion occurs. Schell (1975) found onty 2 ml of oxygen per liter underneath the ice in a basin of the Colviile
River Delta containing overwintering fish. Such basins sometimes turn anoxic before spring breakup.

c. Trace Metals: Chukchi and Beaufort Sea trace-metal levels are elevated
relative to the eastern Arctic Ocean due to high trace-metal levels in Bering Sea waters entering the Arctic Ocean
through Bering Strait (Moore, 1981; Yeats, 1988). Beaufort Sea Planning Area trace-metal concentrations
generally are considerably lower than U.S. Environmental Protection Agency (USEPA) criteria and show no
indication of pollution (Table I1I.A.5-1). A few mercury values above the USEPA chronic criterion are reported,
but these likely represent sample contamination (Gill and Fitzgerald, 1985),

Neither the Minerals Management Service (MMS) nor other industry and academic studies have found evidence of
trace-metal contamination of sediments (Presley, 1993; Crecelius et al., 1991; Boehm et al., 1987). Observed
geographic variation in the trace-metal concentration (chromium, lead, zinc, cadmium, barium, copper, and
vanadium) were attribute to grain-size distribution and organic content, with higher trace-metal concentrations in
finer sediments (Crecelius et al., 1991, Sweeny and Naidu, 1989). Mercury does demonstrate a geographic
variation with 2- to 3-fold higher mercury concentrations in the inshore and offshore sediments of the western than
castern Beaufort Sea (Weiss et al., 1974). The major rivers—Canning (except for mercury), Sagavanirktok,
Kuparuk, and Colville Rivers—are thought to be major sources for the trace metals in the Beaufort Sea coastal
sediments (Weiss et al., 1974; Boehm et al., 1987).

d. Hydrocarbons: Background water hydrocarbon concentrations are low,
generally <1 parts per billion (ppb) (ppb = nanogram/gram) and appear to be biogenic,

Table III.A.5-2 shows the background aliphatic and aromatic hydrocarbon levels for the Alaskan and Canadian
Beaufort Sea sediments. Sediment aliphatic and aromatic hydrocarbon levels are relatively high in comparison with
other undeveloped OCS areas (Steinhauer and Boehm, 1992). The hydrocarbon composition differs from most
other areas because they are largely fossil-derived. The hydrocarbon sources primarily are the onshore coal and
shale outcrops and natural petroleum seeps that are drained by rivers into the Beaufort Sea (Boehm et al., 1987:
Steinhauer and Boehm, 1992),

The aliphatic hydrocarbons range between 5 and 41 ppm dry weight; the highest levels were consistently found in
Harrison Bay (Boehm et al., 1987, Steinhauer and Boehm, 1992). Most of these aliphatic hydrocarbons—80 to 85
percent—are higher molecular-weight alkanes (n-C21 to n-C34) characterized by odd-carbon dominance, indicating
a biogenic source from terrestrial plant materials. The presence of significant quantities of lower molecular-weight
alkanes, 0.3 to 1.2 ppm (15-20% of the total aliphatic hydrocarbons), also suggests widespread presence of
petroleum hydrocarbons in the sediments. The highest concentrations were found offshore of the Colville River
(Harrison Bay) and offshore of the Kuparuk River. Aliphatic-hydrocarbon composition suggestive of petroleum
hydrocarbons also has been reported in sediments of the Canadian Beaufort Sea and was attributed to inflow from
the MacKenzie River (Wong et al., 1976); Levy (1986), however, has contended that the data are insufficient to
make this latter attribution.

The total aromatic hydrocarbons (TAH) range between 8 and 16 ppm and appear to derived mostly from
nonindustrial, abiotic source materials. The subportion of TAH constituting two-to-five-ring polynuclear aromatic
hydrocarbons (PAH) range from 0.2 ppm in Camden Bay and the Endicott Field area to 0.65 in the Kuparuk River
Delta and to 1.0 ppm in Harrison Bay (Steinhauer and Boehm, 1992). The predominance of two-to-three-ring
PAH over most four-to-five-ring PAH (with the exception of perylene) indicates that the PAH is derived from
petrogenic (e.g., crude oil or coal) rather than pyrolytic sources. This derivation requires local marine or local
terrestrial sources rather than a long-distance, atmospheric source. The rivers, particularly the Colville and
Kuparuk rivers, appear to be important sources of PAH; however, marine-sediment concentrations range higher
than riverine-sediment concentrations, suggesting the possibility of additional contributions from marine Seeps.

There is no evidence that the hydrocarbon concenirations in Beaufort Sea sediments are derived from oil-industry
activities.
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Table I11.A.5-1
Trace-Metal Concentrations in the Beaufort Sea

Trace Metals
(Symbols Defined Below)

As Cr Hg Pb Zn Cd Ba Cu Ni A
SEDIMENTS (ppm)
Nearshore, Lagoons,
and Bays — 17-19 0.02-0.09° 3.9-20 19-116 0.04-0.31 185-745 4.9-37 33* 33-153
Shelf® 16-23° g5* 0.03-0.16’ 3® 98 0.2 - 57 47 140*
Slope and Abyssal® 558 99° 0.070.17 - 32 — - 59 56 19

29

Average World
Coastal Ocean® - 10-100 0.01-0.07 2-20 5-200 0.2-3.0 60-1500""  5-40 16-47" 130°
SUSPENDED SEDIMENTS
(ppm of dry weight)"? —- 21-140 - —- 8-232 - - 5-83 10-100 2-307
WATER (ppb)
Total'? --- 0.1-2.1 0.005-0.57" - 0.43.7% — — 04-2.1 - —
Dissolved® - 0.02-0.3 0.008-0.032" 0.02-1.7 0234 0.02-0.11 -—- 0.3-1.8 — —
Typical Worldwide
Marine Total®® 1.35-2.5"% 03 0.001" 0.01 1 0.04 -— 0.3 03 -
EPA Total Saltwaler
Crieria® 36' 50" 0.025 5.6 86 9.3 None 2.9 8.3 None

Source: As indicated in the footnotes below,

Symbol Definitions: As = Arsenic; Cr = Chromium; Hg = Mercury; Pb = Lead Zn = Zinc; Cd = Cadmium; Ba = Barium; Co = Copper; Ni =

Boehm et al.,
No data.

1987.

Naidu, 1982.
Naidu, 1974.

Weiss et al., 1974,
Thomas, 1978.
Naidu et al., 1980.
Nelson et al.,
Chester, 1965.

R R Y - T I S VR N

—- =
-

Roberison and Abel, 1979.

Northern Technical Services, 1981b; Weiss et al.,

1975, for Central Bering Shelf and Chukchi Sea.

21

Nickel; V = Vanadium.
OCSEAP data , NODC/NOAA data bank.

Burrell et al,, 1970.

Gurttman, Weiss, and Burrell, 1978 (for Chukchi and Beaufort Seas).
Berhard and Andreae, 1984.

Burton and Statham (1982) in Langston (1990).

Gill and Fitzgerald, 1985.

EPA, 1986; 52 FR (40)6213; 51 FR (232)43665; (chronic) 4-day average,
total-recoverable concentration not to be exceeded more than once in 3 years,
As Arsenic™?

As Chromium™*S,

I-hour average, not to be exceeded more than once in 3 years.



Table I11.A.5-2
Summary of Background Aliphatic and Aromatic Hydrocarbon Concentrations
in the Alaskan and Canadian Beaufort Sea

Concentration

Range Number
nglg of
Compounds  Location Year Depth dry weight Samples Reference
Bla]P Canadian Beaufort Sea, Hershel Island 1979 0-5cm 0.6-10.1 8 Stitch and Duan, 1980
to Shingle Point
Mackenzie Delta 1979 0-5¢em 2.2-33.1 8 Stitch and Punn, 1980
Kittigazuit Bay 1979 0-5cm 0.7-243 8 Stitch and Dunn, 1980
Smoking Hills Area 1979 O0-5cm 16-134 8 Stitch and Dunn, 1980
Devon Island, Thomas Lee Inlet 1979 0-5cm 04 2 Stitch and Dunn, 1980
Issungnak 0-61 1981-82 6-134 11 Erickson et al., 1983
YPAH! Tuktoyaktuk Harbor 1982 0-5cm 94-8,222 14 Thomas et al., 1982
McKinley Bay 1982 0-5cm 6.7-933 i8 Thomas et al., 1982
Canadian Beaufort Coast {Tuft Point) 1982 0-5cm 50-4,094 7 Thomas et al., 1982
Yukon Coast/Tuktoyaktuk 1984 0-5cm 20-1,358 58 Can Test, 1985
Hutchinson Bay 1982 O0-5cm 168-1,119 16 Thomas et al., 1992
Amauligak F-24 { Canadian Beaufort Sea) 1978 D-1cm B66 1 Thomas, 1988
YPAH? 8. Canadian Beaufort S8ea Marine Sites 1975 Surface 97 -1,341 22 Wong et al., 1976
YPAH® §. Canadian Beaufort Sea Nearshore 1975 Surface 0.4 - 20 10 Wong et al., 1976
YPAH' S, Canadian Beaufort Sea 1981 0-5em 68-1,856 12 Erickson et al., 1983
YPAH? §. Canadian Beaufort Sea (Artificial Islands) 1982 0-5cm 23-6,785 3 Fowler and Hope 1984
YPAH* Alaskan Coastal Beaufort Sea 1984 Surface 10-1,120 27 Boehm et al., 1985
YPAH* Alaskan Coastal Beaufort Sea 1985 Surface 20 - 380 K Boehm et al., 1986
yPAH? Alaskan Coastal Beaufort Sea 1984-85  Surface 10 - 640 105 Boehm et al., 1987
YPAH! Alaskan Coastal Beaufort Sea 1989 Surface 47 - 1,200 48 Boehm et al., 1950
YPAH Alaskan Beaufort Sea 1976 Surface 200 - 300 2 Kaplan and Venkatesan, 1981
YAlkanes*  Tuktoyaktuk Harbor 1982 0-5cm 813-28775 14 Thomas et al., 1982
Tuktoyaktuk Harbor 1983 0-5cm 8,500 - 8,000 - NAS, 1984; Arctic Labs Lid.,
1983
Canadian S. Beaufort Sea (Minuk I-53) 1985-86¢ 0-2cm 14 -19,903 69 Erickson et al., 1988
Canadian S. Beaufort Sea (Kaulvik I-43) 1985-8¢ O-2cm 219-22,750 29 Erickson et al., 1988
McKinley Bay 1982 0-5cm [32-17,060 18 Thomas et al., 1982
McKinley Bay 1983 5,000 - 17,000 Arctic Labs Ltd, 1983
Canadian Beaufort Sea Coast {Tuft Point) 1982 0-5cm 730-11,546 6 Thomas et al., 1982
Alaskan Coastal Beaufort Sea® 1984 Surface 680 - 22,800 27 Boehm et al., 1985
Alaskan Coastal Beaufort Sea® 1985 Surface 640 -21,150 39 Bochm et al., 1986
Alaskan Coastal Beaufort Sea® 1984-86  Surface 780 - 19,000 105 Boehm et al., 1987
Alaskan Coastal Beaufort Sea® 1989 Surface 120 - 15,100 48 Boehm et al., 1990
Hutchinson Bay 1982 0-5cm 116-15324 16 Thomas et al., 1982
Amauligak F-24 1982 0-1cm 12,880 1 Thomas, 1988
Yn-paraffins  Canadian S. Beaufort Sea Marine Sites 1975 Surface 600 - 23,600 29 Wong et al., 1976
Yn-paraffins Canadian S. Beaufort Sea 1971 Surface 123 - 9,400 10 Peake et al., 1972
¥, alkanes Canadian S. Beaufort Sea (Artificial Islands} 1982 O0-Scm 295-14,263 3 Fowler and Hope, 1984
n-alkanes Alaskan Beaufort Sea Coast 1976 Surface 1,440-35,080 11 Kaplan and Venkatesan 1981
n-alkanes Alaskan S. Beaufort Sea Coast 1977 Surface = 100 - 12,500 20 Shaw et al,, 1979
Unsatrates’  Alaskan S. Beaufort Sea Coast 1977 Surface <10-7,300 20 Shaw et al., 1979

Source: Adapted from Muir et al., 1992,
' Sum of naphthalene, methyl naphthalene, fluorene, phenanthrene, flucranthene, pyrene, benzo[a]anthracene, chrysene,
benzofluoranthenes, benzo[e]pyrene, benzo[a]lpyrene, and perylene. Analysis by GC-MS (Arctic Labs Ltd., 1983, and Nuclear Activation
Services (NAS), 1984, or by liquid chromatography (Can Test, 1985).

Sum of benzolajanthracene, chrysene, pyrene, perylene, and other isomers with same molecular weights analyzed by GC-MS.

Sum of pyrene, benzo[a]pyrene, perylene, and coronene by UV ahsomption.

Sum of fluoranthene, pyrene, benzo[aJanthracene, chrysene, benzefluoranthene, benzefa]pyrene, benzo[e]pyrene, and perylene.

Sum of n-C12 to n-C33 as recalculated by Wainwright and Humphrey, 1988. Analysis by GC-FID except for results of NAS 1984, which
were petformed using GC-MS.

¢ nC10-nC34.

Mainly PAH. Estimated by GC-MS using selected ion monitoring of molecular ions.
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0. Air Quality: The existing onshore air quality for most areas adjacent to the Beaufort
Sea sale area is considered to be relatively pristine, with concentrations of regulated air pollutants that are far less
than the maxima allowed by the National Ambient Air Quality Standards (national standards) and State air-quality
statutes and regulations (USEPA, 1978). These standards are designed to protect human health. Areas where
national standards are attained are referred to as attainment areas; others are nonattainment areas. The entire North
Slope of Alaska is an attainment area. Under provisions of the Prevention of Significant Deterioration Program
(PSD) of the Clean Air Act, existing air quality superior to the national standards is protected by additional
limitations on nitrogen dioxide, sulfur dioxide, and total-suspended-particulate matter. Areas in Alaska currently
are designated as PSD Class I or II. Class I air-quality designation is the most restrictive and applies to certain
national parks, monuments, and wildemess areas. There are no Class I areas in or near the proposed sale area.
The entire onshore area adjacent to the sale area is designated Class 1. The applicable standards and PSD Class II
increments are listed in Table II1.A.6-1.

Over most of the onshore area adjacent to the sale area, there are only a few small, scattered emissions from widely
scattered sources, principally from diesel-electric generators in small villages. The only major local sources of
industrial emissions near the sale area are in the Prudhoe Bay/Kuparuk/Endicott oil-production complex. This arca
was the subject of two monitoring programs during the 1986 to 1987 (ERT, 1987; Environmental Science and
Engineering, Inc., 1987). In each case, two monitoring sites were selected, one deemed subject to maximum air-
pollutant concentrations and one site to be more representative of the air quality of the general Prudhoe Bay area.
The 1-hour maximum-value standard for ozone at site C (Table I11.A.6-2) was apparently exceeded; however, it
was determined that the high ozone level may have been caused by arc welding within 150 m of the monitoring
site. However, the results demonstrate that, generally, most ambient-pollutant concentrations, even for sites
deemed subject to maximum concentrations, meet the ambient-air-pollution standards. This is true even if the
baseline PSD concentrations (which must be determined on a site-specific basis) are assumed to be zero, limiting
the allowable increase in concentrations.

During the winter and spring, pollutants are transported to arctic Alaska across the Arctic Ocean, from industrial
Europe and Asia (Rahn, 1982). These pollutants cause a phenomenon known as arctic haze. Pollutant sulfate due
to arctic haze in the air in Barrow—that in excess of natural background—then averages 1.5 micrograms per cubic
meter. The concentration of vanadium, a combustion product of fossil fuels, then averages up to 20 tmes the
background levels in the air and snowpack. Recent observations of the chemistry of the snowpack in the Canadian
Arctic also provide evidence of long-range transport of small concentrations of organochlorine pesticides (Gregor
and Gummer, 1989). Concentrations of arctic haze during winter and spring at Barrow are similar to those over
large portions of the continental U.S. (see Fig. II1.A.6), but they are considerably higher than levels south of the
Brooks Range of Alaska. Any ground-level effects of arctic haze on the concentrations of regulated air pollutants
in the Prudhoe Bay area are included in the monitoring data given in Table LII.A.6-2. Despite this scasonal, long-
distance transport of pollutants into the Arctic, regional air quality still is far better than specified by standards.
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Table I1.A.6-1
Ambient-Air-Quality Standards Relevant to Beaufort Sea Lease Sale 144
(Measured in ug/m®; an asterisk [*] indicates that no standards have been established.)

Averaging Time Criteria

Pollutant' Annual 24 hr 8 hr 3 hr 1 hr 30 min
Total-Suspended

Particulates? 60° 150 * *
Class IT* 19° 37 * *
Carbon Monoxide * * 10,000 * 40,000 *
Ozone’ * * * * 2358 *
Nitrogen Dioxide 1007
Class IT* 257 * * * * *
Inhalable

Particulate

Matter (PM10)® 50° 150 * *

Class II* 17 30 * * *
Lead 1.5 * * * *
Sulfer Dioxide 80’ 365 * 1,300 * *
Class II* 207 9] * 512 * *
Reduced Sulfer

Compounds™"! * * * * * 50

Source: State of Alaska, Dept. of Environmental Conservation, 1982, 80, 18, AAC, 50.010, 18 AAC 50.020;
40 CFR 52.21 (43 FR 26388); 40 CFR 50.6 (32 FR 24663); 40 CFR 51.166 (53 FR 40671).

All-year-averaging times not to be exceeded more than once each year, except that annual means may not
be exceeded.

1 State of Alaska air-quality standard (not national standard).

Annual geometric mean.

Class II standards refer to the PSD Program. The standards are the maximum inctements in pollutants
aliowable above previously established baseline concentrations.

The State ozone standard compares with national standards for photochemical oxidents; which are
measured as ozone.

The 1-hour standard for ozone is based on a statistical, rather than a deterministic, allowance for an
"expected exceedance during a year."

Annual arithmetic mean.

PM10 is the particulate matter less than micrometers in acrodynamic diameter.

Attained when the expected annual arithmetic mean concentration, as determined in

accordance with 40 CFR 50 subpart K, is equal to or less than 50 ug/m’.

Attained when the expected number of days per calendar year with a 24-hour average concentration above
150 ug/m’, as determined in accordance with 40 CFR 50, subpart K, is equal to or less than 1.

Measured as sulfur dioxide.




Table I11.A.6-2
Measured-Air-Pollutant Concentrations at Prudhoe Bay, Alaska 1986-1987
(Measured in ug/m?®; absence of data is indicated by asterisks [**].)

Applicable
National Class II
Monitor Sites Ambieng-Ajr- PSD
Quality Standard
Pollutant! A? B? c D3 Standards® Increments
Total-Suspended
Particulates
Annual 8.4 *k 14.8  ** 60 19
Anmnuyal Max,
24 hr 79.7 ek 1047 *E 150 37
Ozone
Annual Max.
1hr 92.1 170.5 2658 67 235
Nitrogen Digxide
Annual 15.8 7.5 16 4 100 25
Inhalable Particulate
Matter (PM10)
Annual o o 10.5  ** 50 17
Annual Max.
24 hr "ok ok 257 *E 150 38
Sulfur Dioxide
Annual 7.9 ok 3 *k 80 20
Annual Max.
24 hr 15.7 *ok 80.57 ** 365 91
Annual Max.
3hr 21.0 *x *k ** 1,300 512
Carbon Monoxide
Annual Max,
8 hr Hk % 1,400 ok 10,000
Annual Max.
1 hr ok ®% 2 5007 *k 40,000

Sources: ERT, 1987, and Environmental Science and Engineering, 1987.

!
/

! Lead was not monitored:—. .

2 Site CCP (Central Compressor Plant), Prudhoe Bay monitoring program, selected for maximum pollutant
concentrations.

* Site Pad A (Drill Pad A), Prudhoe Bay monitoring program, site of previous monitoring, selected to be more
representative of the general area or neighborhood.

¢ Site CPF-1 (Central Processing Facility), Kuparuk monitoring program, selected for maximum pollutant
concentrations.

* Site DS-1F, Kuparuk monitoring program site selected to be representative of the general area or neighborhood.

¢ Please refer to Table I11.A.6-1 for more specific definitions of air-quality standards.

7 Second highest observed value (in accordance with approved procedures for determining ambient-air quality).

¥ The highest value for ozone at site A (CPF-1) may have been atypical due to field operations using arc welding
within 150 m of the site. Otherwise, the highest value at the site was 174.7 ug/m®.
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B. BIOLOGICAL RESOURCES:

1. Lower Trophic-Level Organisms: Lower-trophic-level organisms in the Beaufort
Sea can be categorized as planktonic (living in the water column), epontic (living on the underside of sea ice), or
benthic (living on or in the sea bottom), depending on their general location. The abundance and spatial and
seasonal distribution of organisms in the Beaufort Sea are strongly influenced by environmental conditions. A
primary exarnple of this is the area traditionally referred to as the intertidal zone. Due to the annual predominance
of shorefast ice, the intertidal zone of the Beaufort Sea (0-10 m in depth) is highly disturbed and supports no
marine flora and few fauna. Hence, there is little or no intertidal zone in the Beaufort Sea, in the traditional sense.
Rather, it is a disturbed shoreline area that is seasonally recolonized by a small number of fauna during the summer
months. Principal invertebrates involved in these recolonizations include chironomid larvae, oligochaete worms,
the isopod Saduria entomon, and the amphipods Gammarus setosa and Onisiumus litoralis (Thorsteinson, 1983),
Marine flora and fauna found farther offshore are discussed under Benthic Communities, subparagraph ¢ below.

a. Planktonic Communitles: Annval primary production in the Alaskan Beaufort
Sea is low compared to that of other oceans. Areas in the Beaufort Sea not covered permanently by ice, such as
coastal areas, can be somewhat more productive. Recent estimates of annual primary production in these areas
indicate that up to 30 grams of carbon per year per square meter can be produced in shelf and coastal environ-
ments. This is roughly the same as that produced in the central gyres of the Atlantic and Pacific oceans (Schell,
1988; Cooney, 1988). In the Beaufort Sea there is no real evidence of a major spring phytoplankton bloom
occurring at all; instead, there is a small phytoplankton increase during and after ice breakup. The most productive
areas of the Alaskan Beaufort Sea appear to be the areas near Barrow in the west and Barter Island in the east.
Annual primary production in the area just east of Barrow could be as high as 50 grams of carbon per year per
square meter (Schell, 1982). This enhanced production is thought to be due to the influx of nutrient rich Bering-
Chukchi Sea water, as well as enriched brackish coastal water.

The abundance of phytoplankton appears to be greatest in nearshore waters with decreasing numbers farther
offshore. Although observations of the vertical distribution of phytoplankton vary, most reports show that
phytoplankton abundance is greatest at depths of <5 m (Alexander, 1974). Peak abundance occurs in late July
and early August due to increased light intensity during this period. Sources of primary production include epontic
algae, phytoplankton, benthic microalgae, benthic macroalgae, and peat entering into the system from terrestrial
areas. The turbidity of ice and the pattern of ice breakup greatly influence the timing and degree of production by
algae. The contribution of ice algae to annual productivity is small, but it provides a source of food in early spring
when food is in short supply.

Homer (1984) found that the rate of primary production varies as much as two to three times between years.
Highest production and standing-stock values occurred in the sampling year with the least amount of ice cover,
while lowest production and standing stock occurred in the year with the most extensive ice cover. The presence
or absence of a spring phytoplankton bloom also varies. A spring bloom may occur in the nearshore during and
just after ice breakup when light levels increase and high nutrient concentrations exist (Horner, 1969). Concerning
offshore areas, Horner (1584) states that “there are no data based on sufficiently intense sampling to indicate the
occurrence of a spring bloom in the offshore Beaufort Sea.” Schell et al. (1982), sampling in Simpson Lagoon,
Harrison Bay, Prudhoe Bay, Stefansson Sound, and offshore, also did not find any evidence of a “spring”
phytoplankton bloom. Benthic macroscopic algae, although limited in their occurrence in the Beaunfort Sea, can
provide as much as 56 percent of the annual primary production in an area (Dunton, 1984). Although terrestrially
derived peat contributes substantially to the available carbon in the nearshore marine environment, it is little-used
by strictly marine organisms and thus does not enter in large degree into marine food webs (Schell, 1983). Peat
carbon 15 used seasonally by freshwater and anadromous arctic fishes and oldsquaw ducks utilizing insect larvae,

Due to small amount of primary production in the Alaskan Beaufort Sea, the zooplankton communities of this area
also are impoverished and are characterized by low diversity, low biomass, and slow growth (Cooney, 1988).
Thete are > 100 species of zooplankton that have been identified in the Beaufort Sea. They are: (1) species that
occut throughout the Arctic Basin; (2) species that are swept into the Beaufort Sea to varying extent from the
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Bering and Chukchi Seas; (3) species characteristic of nearshore, less saline environments; and (4) species that are
the larval forms of animals that live in the benthos (meroplankton) (USDOC, NOAA, 1978). Homer (1979,
1981), in a study of zooplankton along the Alaskan Beaufort Sea coast, reported that copepeds comprised an
average of 63 percent of the individuals in the zooplankton. Richardson (1986), in a study of the eastern Beaufort
Sea, found copepods represented 87 percent of the individual zooplankters and 78 percent of the wet-weight
zooplankton biomass. Richardson also found a decrease in zooplankton biomass from the nearshore area to the
inner shelf to the outer shelf, Zooplankton biomass above the pycnocline (the depth zone within which seawater
density changes maximally) was very low except in nearshore waters. The highest biomasses of zooplankton
generally were found just below the pycnocline. Distribution of zooplankton in the eastern Beaufort Sea was
patchy, with patches being very extensive in the horizontal plane (¢.g., 100°s-1,000’s of m across), but usually
only 5 to 10 m thick. Off of Kaktovik, patches of zooplankton were more abundant in nearshore and inner-shelif -
waters, and biomass was greater than in more offshore waters (Richardson, 1986). Most copepads primarily are
herbivorous.

b. Epontic Communifies: Epontic communities are composed of those plants
and animals living on or in the undersurface of sea ice. Microalgae in the ice consist primarily of pennate diatoms
and microflagellates, but centric diatoms and dinoflagellates also may be present, usually in low numbers (Horner
and Schrader, 1982). Although approximately 200 diatom species have been identified from arctic sea ice, only a
few species predominate. In samples taken by Hormer and Schrader (1982}, only 6 of the 58 species enumerated
accounted for > 10 percent of the cells counted. Regional differences occur in which species predominates and
changes in community structure have been noted during the development of the spring bloom {Horner and
Schrader, 1982).

Microalgae are found in sea ice as it forms in the fall, but the origin of the cells is not known (Hommer and
Schrader, 1982), Light appears to be the major factor controlling the distribution, development, and production of
the ice-algal assemblage. Although spring blooms of ice algae have been reported by multiple investigators, only
recently has a fall bloom also been noted (Schell et al., 1982), Diatom concentrations in Schell’s fall samples
(taken in 1980) were comparable to the levels found by Homer and Schrader (1982) in the 1980 spring bloom. In
Homer and Schrader’s study (1982), primary production by ice algae during the May peak was twice as great as
phytoplankton production in the water column. The total amount of epontic algal primary production was
estimated by Schell and Homer (1981) to constitute about one-twentieth of the annual total primary production of
the nearshore zone. Dunton (1984) found that ice algae beneath clear ice contributed about 25 percent of the
carbon produced in the area of the Stefansson Sound Boulder Patch. Although the contribution of ice algae to
annual productivity may be refatively small, its importance lies in its input during early spring.

c. Benthic Communities: The benthic communities in the Alaskan Beaufort
contain macrophytic algae (large kelps), benthic microalgae and bacteria, and benthic invertebrates. Although most
substrates in the Beaufort Sea consist of silty sediments that are unsuitable for the settlement and growth of
macrophytes, hard substrates in the form of cobbles and boulders are suitable and are known to exist.

Macrophytes also have been found in some areas where significant quantities of rock substrata were lacking
(Dunton, Reimnitz, and Schonberg, 1982). Ice gouging also can prevent the establishment and growth of
macrophytes. The largest kelp community thus far described occurs in Stefansson Sound (commonlty known as
“the Boulder Patch™} (see Dunton and Schonberg, 1981; Dunton, Reimnitz, and Schonberg, 1982; and Dunton,
1984). Other beds occur near the Stockton Islands, Flaxman Island, and Demarcation Bay (Thorsteinson, 1983).

The Boulder Patch community, although predominated by the brown alga, Laminaria solidungula, also contains
red algae and benthic invertebrates. Approximately 98 percent of the carbon produced annually in the Boulder
Patch is derived from kelp and phytoplankton. Laminaria is estimated to contribute 50 to 56 percent of the annual
production {134 grams of Carbon per square m/yr [g C/m’/yr] to 211 g C/m*/yr), depending on whether the plants
are beneath clear or turbid ice (Dunton, 1984). Kelp are responsible for the release of approximately 60 percent of
the particulate organic matter found in the environment (Dunton, 1984). Much of the linear growth of the kelp
takes place in winter, with maximum growth occurring in fate winter or early spring (Dunton, Reimnitz, and
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Schonberg, 1982). The only herbivore that consumes kelp in the Boulder Patch is the chiton, Amicula vestita.
Dunton (1984) estimates the annual mgestion of kelp by A. vestita is approximately 0.8 g C/m’®.

Benthic microalgal assemblages, consisting primarily of diatoms, have been studied in the nearshore area off
Barrow (Matheke and Horner, 1974), off Narwhal Island (Horner and Schrader, 1982), and in Stefansson Sound
(Horner and Schrader, 1982; Dunton, 1984). The relationship of the species found in sediments with those found
in the ice-algal assemblage is unclear, although some species occur in both assemblages. Although Matheke and
Homer (1974) reported high productivities for benthic microalgae over the summer, Hormer and Schrader (1982)
and Dunton (1984) reported that benthic microalgae do not contribute significantly to primary production, Dunton
(1984) estimates that benthic microalgae contribute about 2 percent of the annual carbon produced in the Stefansson
Sound Boulder Patch, with production in the absence of turbid ice figured at about 0.4 g C/m*/yr.

Benthic invertebrates typically are divided into epifauna and infauna, based on their relationship with the bottom
substrate. Infaunal organisms live within the substrate and, as a result, often are sedentary. Epifaunal organisms,
on the other hand, generally live on of near the surface of the bofiom substrate. The organisms comprising these
groups, as well as the general patterns of their distribution and abundance, have been described in the FEIS’s for
Sales 87, 97, 109, and 124 (USDOI, MMS, 1984, 1987a, 1987b, and 1990, respectively} and (Thorsteinson,
1983). Patterns in the distribution and refative abundance of benthic species in the Beaufort Sea are correlated with
physical factors. As mentioned earlier, in nearshore waters with depths <2 m, relatively few species are found,
Biomass and diversity in the inshore zone generally increase with depth, except in the shear zone at approximately
15 to 25 m in depth. Intensive ice gouging occurs in this zone between the landfast ice and the moving polar pack
ice, which generally disturbs the sediments where infaunal organisms live, Polychaetes, bivalves, and gammarid
amphipods predominate in this area with 105, 31, and over 100 species reported, respectively (Carey et al., 1981,
as cited in Thorsteinson, 1983). Ice gouging continues out to about 40 m with decreasing intensity, The diversity
and biomass of infauna increases beyond this minimum-abundance zone with distance offshore (Carey, 1978), at
least as far as the edge of the continental shelf (200 m).

The coastal lagoons of the Beanfort Sea (e.g., Simpson Lagoon, Stefansson Sound, and those lagoons landward of
Stockton and Maguire Islands) support a nearshore benthic environment that is used as a feeding ground in the late
summer by many vertebrate consumers (Thorsteinson, 1983). Predominant benthic invertebrates include
amphipods, mysids, copepods, and other motile crustaceans. These invertebrates are fed on heavily by some
fishes, birds, and marine mammals (Envirosphere, 1985). Other invertebrates, such as bivalves, snails, crabs, and
shrimp, are fed on heavily by some marine mammals (¢.g., walruses and bearded and ringed seals; see Frost and
Lowry, 1983). In general, the food habits of marine invertebrates vary depending on habitat, scason, preferences,
etc.; but they typically rely on marine plants, other invertebrates, detritus, or carrion.

2, Fishes: This description summarizes and incorporates by reference the information on
fishes contained in the FEIS’s for Sales 124 and 126 (LUSDOI, MMS, 1990 and 1991, respectively). This section
also summarizes and incorporates by reference three other more recent sources of information:

O The symposium on “Fisheries and Oil Development on the Continental Shelf” in Anchorage, Alaska, that
was sponsored by the American Fisheries Society and MMS, the proceedings of which have been edited
by Benner and Middleton (1991),

O The Fifth Information Transfer Meeting for the Alaska OCS Region, which included several presentations
on fishes (USDOI, MMS, 1993).

0 The symposium on “Fish Ecology in Arctic North America” at the University of Alaska Fairbanks that
also was sponsored by the American Fisheries Society and MMS, the proceedings of which are being
edited by Reynolds (in press).

The previous FEIS’s describe the three basic categories of Beaufort Sea fishes: (1) freshwater species that make
relatively short seaward excursions from coastal rivers, (2) anadromous species that spawn in freshwater and
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migrate seaward as juveniles and adults, and (3) marine species that complete their entire lifecycle in the marine
environment. The following sections briefly summarize the species, distributions, and abundances of these three
general types of fishes.

a. Freshwater Species: Freshwater fishes that venture into the coastal waters
are found almost exclusively in association with fresh or brackish waters extending offshore from major river
deltas. Their presence in the marine environment generally is sporadic and brief with a peak occurrence probably
during or immediately following spring breakup. Such freshwater species include arctic grayling, round whitefish,
and burbot.

b. Anadromous Species: This section incorporates by reference, in addition
to the publications in the introductory section above, a report on nearshore fishes that was prepared by the National
Oceanic and Atmospheric Administration for MMS (Thorsteinson, Jarvela, and Hale, 1991), and a series of review
papers, Research Advances on Anadromous Fish in Arctic Alaska and Canada (Norton, 1989). The synthesis
begins with an excellent overview, An Introduction to Anadromous Fishes in the Alaskan Arctic (Craig, 1989).

As described in these sources of information, anadromous species found in the nearshore waters of the Beaufort
Sea include arctic, least, and Bering cisco; broad and humpback whitefish; arctic char; pink and chum salmon; and
rainbow smelt. The two largest river drainage systems, the Mackenzie and the Colville rivers, contain the most
anadromous species. Both rivers have spawning populations of ciscoes and whitefishes. Between these two
drainage systems are many mountain streams containing perennial springs that are the spawning and overwintering
grounds of arctic char (Craig, 1984).

With the first signs of spring breakup during early June, adult and juvenile fishes move into and disperse through
these coastal waters where they feed extensively on an abundant food supply, consisting mainly of epibenthic
invertebrates. During the 3- to 4-month open-water season, anadromous fishes accumulate energy reserves used
for overwintering and spawning activities that occur later in fresh- or brackish-water habitats. During the winter,
when nearshore waters freeze solid, major shifts in fish distributions take place. At that time, most anadromous
species concentrate in the deep, unfrozen pockets of freshwater in North Slope rivers and lakes. However, a few
species overwinter in brackish waters off or within the major rivers, such as the Mackenzie and Colville rivers.

The coastal distribution of anadromous species reflects major geographic differences in the locations of anadromous
fish stocks in North Slope rivers (Fig. II1.B.2-1), Brief summaries of the distributions of three major anadromous
fishes in the Alaskan Beaufort Sea follow. Arctic cisco apparently originate from the Mackenzie River in Canada
but range as far west as Point Barrow. Most young arctic cisco disperse along the coast in the nearshore band of
refatively warm and fresh water; but they also are caught in offshore waters, indicating that they can temporarily
tolerate marine conditions. Least cisco are common west of the Colville River but are absent in rivers of the
central Beaufort Sea. Broad whitefish occur in association with the freshwater discharges of large rivers from
Point Barrow east to Prudhoe Bay and Mikkelsen Bay (Fig. 111.B.2-1).

c. Marine Species: This section summarizes and incorporates by reference, in
addition to the publications in the introductory section above, the information in the final report of the MMS study,
Fisheries Oceanography of the Northeast Chukchi Sea (Barber, Smith, and Weingarner, 1993). In general, marine
species appear to be widely distributed but in fairly low densities, Forty-three marine species have been reported
from the Alaskan Beaufort Sea, with some found primarily in the brackish, nearshore waters; others in the marine,
offshore waters; and some in both environments (see Craig, 1984). The most widespread and abundant species are
the arctic cod, the saffron cod, twohom and fourhorn sculpins, the Canadian eelpout, and the arctic flounder.

Trawl surveys conducted by Frost and Lowry (1983) and Barber et al. {1993) in the northeastern Chukchi and
western Beaufort Seas, at depths of 40 to 400 m, sampled at least 19 species of fishes. Three of these species
(arctic cod, Canadian eelpout, and twohorn sculpin) accounted for 65 percent of the caich. In more-nearshore
waters, the fourhorn sculpin, capelin, and nine-spine stickleback also are important numerically. Some marine
species, such as arctic cod, sporadically enter the nearshore areas to feed on the abundant epibenthic fauna or to
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spawn. Others, such as fourhor sculpin and flounder, remain in coastal waters throughout the ice-free period,
then move farther offshore with the development of the shorefast ice during the winter.

Most marine species spawn during the winter period, some of them in the nearshore area under the landfast ice
cover (Newbury, 1983). Craig and Haldorson (1981) suggest that arctic cod spawn under the ice between
November and February, and spawning areas appear to occur both in shallow coastal areas as well as i offshore
waters. Fourhorn sculpin spawn on the bottom in nearshore habitats during midwinter. A different spawning
pattern is exhibited by two species—the kelp snailfish and leatherfin lumpsucker—which attach their adhesive eggs
to solid substrates during the winter. Because of the spawning behavior, these adults are rare except in areas where
there is solid substrate, such as near the rock and kelp in the Stefansson Sound Boulder Patch (Dunton, Reimnitz,
and Schonberg, 1982).

Feeding habits of marine species are similar to those of anadromous species in nearshore waters, almost all of
which rely heavily on epibenthic and planktonic invertebrates. The arctic cod has been described as a “key species
in the ecosystem of the Arctic Ocean” due to its widespread distribution, abundance, and importance in the diets of
other fishes, birds, and marine mammals (USDOI, MMS, 1990).

d. Fisheries and Population Levels: Anadromous fishes, particularly
ciscoes and broad whitefishes, are harvested in several locations along the Alaskan Beaufort Sea coastiine. Most of
the fisheries are for subsistence, so are described also in Section III.C.3, Subsistence-Harvest Patierns,

There is a single commercial-fishing operation that has been operated by a family (the Helmericks) during the
summer and fall months for over two and one-half decades in the Colville River Delta. Arctic and least cisco and
broad whitefish are the main species that are harvested; they are sold for human consumption and dog food in
Fairbanks and Barrow,

Data records on the fishery indicate that about 10 percent of the arctic ciscoes and 5 percent of the least ciscoes are
caught in the commercial fisheries every year (State of Alaska, ADF&G, 1984). The changes in fishery yields
from year to year provide a good indication of changes in overall population levels. The apparent recruitment of
arctic cisco into the Colville River, as reflected by catch in the Helmericks’ commercial fishery, has been followed
closely for many years (Moulton and Field, 1988; Moulton, 1989). In order to accurately compare the yearly data,
the yields from the Hetmericks Colville River fishery have been adjusted through calculation of catch-per-unit-
effort (CPUE) for standardized under-ice gillnets, as explained in Mouiton (1989). Figure IIL.B.2-2 illustrates that
the CPUE has varied greatly.

While the CPUE of arctic cisco has fluctuated widely, there has not been a trend in the CPUE. Specificaily, the
data indicate unusually high recruitment in 1979 and 1980, unusually low recruitment in 1981 to 1984, and good
recruitment in 1985, The recruitment relates closely to the predominant wind direction, with the highest
recruitment during years with predominately east winds (Fechhelm and Fissel, 1988, Fechhelm and Griffiths,
1990; Moulton, Field, and Kovalsky, 1991; Thorsteinson and Wilson, 1994). Because the maturation time and
lifespan of arctic cisco is about 7 years, the unusually good recruitment in 1979 and 1980 probably is responsible
for the good CPUE in 1986. Recruitment also may be influenced by temperature, salinity, prey abundance, and
the size of the parent stock in a manner similar to classical density-dependent stock-recruitment relationships
{Gallaway, Gazey, and Moulton, 1989; Moulton, 1989; English, 1991),

With regard to least cisco, there has been less variation, but there also are no obvious long-term trends with this
species. Colonell and Gallaway (1990) and Thorsteinson and Wilson (1994) conclude that least cisco abundance
has varied primarily with changes in natural mortality and fishing effects. Preliminary 1994 data indicate a reversal
of the downward trend in the Colville River least cisco population after 1991 (Wilson, 1995a).

There are no similar fishery data for broad whitefish; however, there are population estimates for the Prudhoe Bay

region. The population’s size and age structure has been measured over the past decade, except for 1985 to 1987,
as part of the Endicott Monitoring Program. Figure I1I.B,2-3 illustrates the seasonally adjusted abundance
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estimates of broad whitefish cohorts I to IV. Their abundance has varied greatly, possibly due to a popuiation
cycle of about a decade’s duration. Detailed analyses of each cohort indicate that the weak year classes may result
from density-related adult displacement of juveniles from optimal overwintering habitats (Thorsteinson and Wilson,
1994),

The population density of the main marine species, arctic cod, was recently estimated for a coastal bay
(Thorsteinson, 1996). During the summer of 1991, there was an unusually large number of young-of-the-year
arctic cisco in Camden Bay. Thorsteinson estimated that there were up to 75 million young-of-the-year. So the
total population level, including the older but relatively scarce year classes, would have been slightly higher. Even
though the population estimate was unusually high, as noted by Thorsteinson, it provides a basis for quantification
of effects in Chapter IV,

3. Marine and Coastal Birds: The description of marine and coastal birds in the
Beaufort Sea Planning Area as contained in Section II1.B. 3 of the Sale 87 FEIS (USDOI, MMS, 1984) is
incorporated by reference. A summary of this description, augmented by additional material, as cited, follows.
Several million birds, consisting of about 150 species—including seabirds, waterfowl, shorebirds, passerines, and
taptors—occur on the North Slope and/or within marine habitats within or adjacent to the area of Sale 144 in the
Beaufort Sea. Nearly all of these species are migratory and are found in the Arctic seasonally, generally from May
through September. The most abundant marine and coastal speci¢s include red phalarope, oldsquaw, glaucous
gull, and common eider. During the fall—late September to mid-October—20,000 to 40,000 Ross’ gulls,
representing a large proportion of the world population of this species, occur within the sale area and adjacent
coastal habitats. Within these arcas, the greatest numbers are found offshore of Point Barrow and eastward to the
Plover Islands (Divoky, Hatch, and Haney, 1988),

Within the proposed sale area, major concentrations of birds occur near shore (in waters <20 m in depth) and in
coastal areas such as Plover Islands-Barrow Spit, Pitt Point-Cape Halkett, Fish Creek Delta, Colville River Delta,
Simpson Lagoon, Beaufort Lagoon, and Demarcation Bay (Fig. I1.B.3). In the far western part of the proposed
sale area {Point Barrow area), high densities of birds occur offshore, appacrently due to increased productivity
caused by nutrient intrusion from the Bering Sea. Areas such as Elson Lagoon-Plover Islands, Pitt Point-Cape
Halkett, and Simpson Lagoon support 50 to 100 birds per square kilometer (birds/km®) in August, with feeding
flocks of thousands of birds/km?® occurring when abundant food sources are available. As many as 50,000
oldsquaw were recorded in Simpson Lagoon in late July (Johnson and Herter, 1989). However, pelagic areas
(waters deeper than 20 m and out to the shelf break) offshore of Point Barrow-Plover Islands in the western
Beaufort Sea support high average densities (38.1 birds/km?) of predominant species during the open-water season.
As many as 80,000 king eiders and 130,000 common eiders migrate past Point Barrow during the spring.

Shortly after spring migration, most shorebird and waterfowl populations disperse to nesting grounds primarily on
moist tundra and marshlands of the arctic slope. The Teshekpuk Lake area, Colville River Delta, Mackenzie River
Delta, Canning River Delta, and Herschel Island are very important nesting areas for waterfowl such as Pacific
brants, yellow-billed loons, and snow geese, respectively. Other species, such as common eiders, arctic terns,
glaucous gulls, and black guillemots, nest on barrier islands (Fig. HI.B.3). Timing of breakup of ice surrounding
a barrier island is critical for determining the island’s importance as a nesting site for marine birds. For this
reason, islands near large river deltas such as Thetis and Herschel Islands receive the heaviest use. Other barrier
island nesting sites shown on Figure IHL.B.3 vary in their importance to nesting birds. In the Plover Islands,
islands such as Cooper and Deadman Islands (in the western Beaufort Sea) are important for nesting black
guillemots.

Beginning in mid-July, large concentrations of 10,000 or more oldsquaw and eider occur in coastal waters inshore
of islands, such as those in Peard Bay (Gill, Handel, and Connors, 1985), and in Simpson and Beaufort Lagoons,
where the birds intensively feed and molt before fall migration. In late July, large numbers of phalaropes and other
shotebird species begin to concentrate along the coast. They feed intensively at coastal beach habitats of barrier
islands and spits such as Barrow Spit-Plover Islands and along lagoon coastlines, marshiands, and mudflats. Use
of lagoons and other coastal habitats peaks in August to late September before and during fall migration. During
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migration, tens of thousands of birds may use a local habitat area while passing through. In addition to the above
habitats, coastal tundra lakes, ponds, and river deltas are very important for waterfowl and shorebird molting and
staging before and during fall migration. Major areas are Teshekpuk Lake, Fish Creek Delta, Colville River Delta,
Hulzhula River Delta, and coastal tundra areas (for snow geese and tundra swans) on the Arctic National Wildlife
Refuge (ANWR).

4. Pinnipeds, Polar Bears, and Belukha Whales: The description of these
nonendangered marine mammals in the Beaufort Sea Planning Area as contained in Section I11.B.4 of the Sale 87
FEIS (USDOI, MMS, 1984) is incorporated by reference. A summary of this description, augmented by
additional material, as cited, follows. This account emphasizes species of marine mammals, other than endangered
whales, commonly occurring in the Alaskan Beaufort Sea habitats that may be affected by the proposed sale.
Species covered include the ringed seal, bearded seal, spotted seal, walrus, polar bear, and belukha whale, Other
species that are uncommeon or rare in the sale area but that occasionally occur in small numbers (<100 to < 10)
include the gray whale, harbor porpoise, killer whale, narwhal, and hooded seal. The gray whale was discussed in
detail in previous Beaufort Sea lease sale EIS’s because these sales included tracts within the Chukchi Sea
comprising part of the feeding area of this species. However, Sale 144 does not include any tracts west of Point
Barrow in the Chukchi Sea (see Figure 111.B.4), and therefore gray whales are not expected to be exposed to, or be
affected by, any activities associated with the proposal. Due to the relative numerical insignificance of the latter
species (including gray whales) in the Beaufort Sea ( < 100- < 10 individuals of any of these species have been
recorded in the Beaufort Sea), they are not expected to be exposed to or be affected by any activities associated
with the proposal and therefore are not discussed further,

All marine mammals in U.S. waters are protected under the Marine Mammal Protection Act of 1972 (MMPA). In
the act, it was the declared intent of Congress that marine mammals “be protected and encouraged to develop to the
greatest extent feasible commensurate with sound policies of resource management, and that the primary objective
of their mapagement should be to maintain the health and stability of the marine ecosystem.” General habitat areas
of marine mammals are shown on Figure II1.B.4,

a. Pinnipeds:

(I)  Ringed Seals: This species is the most abundant seal in the
Beaufort Sea. Itis widely distributed throughout the Arctic, with an estimated population of 80,000 seals during
the summer and 40,000 seals during the winter in the Alaskan Beaufort Sea (Frost and Lowry, 1981). Ringed seal
densities within the proposed sale area may depend on a variety of factors such as food availability, proximity to
human disturbance, water depth, ice stability, etc. Densities of ringed seals in the floating shorefast-ice zone of the
Beaufort Sea generally range from 1.5 to 2.4 seals per square nautical mile (seals/nmi?) (Frost, Lowry, and Burms,
1988). Although ringed seals do not occur in large herds, loose aggregations of tens or hundreds of animals do
occur, probably in association with abundant prey.

Probably a polygamous species, ringed seals, when sexually mature, establish territories during the fall that they
maintain during the pupping seasen. Pups are bomn in late March and April in lairs that are excavated in snowdrifts
and pressure ridges. During the pupping and breeding season, adults on shorefast ice (floating fast-ice zone, see
Fig. I11.B.4) generally are less mobile than individuals in other habitats; they depend on a relatively small number
of holes and cracks in the ice for breathing and foraging. During nursing (4-6 weeks), pups generally are confined
1o the birth lair, This species is a major subsistence resource composing as much as 58 percent of the total seals
harvested by subsistence hunters in Alaska (see Sec. H1.C.3, Subsistence-Harvest Patterns).

(2) Bearded Seals: This species is found throughout the Arctic and
generally prefers areas where seasonal broken sea ice occurs over waters <200 m deep. The majority of the
bearded seal population in Alaskan OCS areas are in the Bering and Chukchi Seas, where an estimated 300,000 to
450,000 individuals occur. The bearded seal is primarily restricted to the moving ice in the Beaufort Sea.
Densities of bearded seals in the western Beaufort Sea and throughout the sale area are greatest during the summer
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and lowest during the winter. The most important winter and spring habitat area is the active ice zone shown in
Figure II11.B.4.

Pupping occurs on top of the ice from late March through May primarily in the Bering and Chukchi seas, although
some pupping occurs in the Beaufort Sea. The nursing period is very short (12-18 days); most pups reach
approximately 63 percent of their aduit length when they are weaned. These seals do not form herds, although
loose aggregations of animals do occur. The bearded seal is a relatively important subsistence species and is
preferred by subsistence users.

(3) Spotted Seals: This species is a seasonal visitor to the Beaufort
Sea. Spotted seals appear along the coast in July in low numbers (about 1,000 total for the Alaskan Beaufort Sea
coast), hauling out on beaches, batrier islands, and remote sandbars on the river deltas. Beaufort Sea coastal
haulout and concentration areas include the Colville River Delta, Peard Bay, and Oarlock Island in Dease
Inlet/Admiralty Bay adjacent to the proposed sale area (Fig. II1.B.4). Recently, these seals also have frequented
Smith Bay at the mouth of the Piasuk River, Spotted seals frequently enter estuaries and sometimes ascend rivers,
presumably to feed on anadromous fishes. Spotted seals migrate out of the Beaufort Sea in the fall (September to
mid-October) as the shorefast ice re-forms and the pack ice advances southward. They spend the winter and spring
periods along the ice front throughout the Bering Sea where pupping, breeding, and molting occur.

(4) Walruses: The North Pacific walrus population was estimated at
about 201,000 animals in 1990 (Seagars, 1992; Gilbert et al., 1992), comprising about 80 percent of the world
population. The 1990 estimate was less than the previous estimate (232,500 animals in Gilbert, 1989); however,
the 1990 estimate was a minimal count and cannot be used to indicate a population trend due to the incompleteness
of the aerial survey and the very broad spacial and temporal aggregation of the population in the Chukchi and
Beaufort seas (Hills and Gilbert, 1994). By 1980, the walrus population was showing density-dependent signs of
having reached the carrying capacity of its environment, with significant decline in productivity and calf survival
occurring. At the same time, harvest rates by both the Soviet and American walrus hunters have more than
doubled, with 10,000 to 15,000 animals (4-6% of the population) killed per year (Fay, Kelly, and Sease, 1989).
The latter investigators believe that natural curtailment of the walrus population and the increase in human
exploitation of this population may result in a dramatic population decline. An optimistic hypothetical model of the
Pacific walrus population, based on recent data and assuming a 10-percent reduction in harvest rates per year,
projects that the walrus population will decline to about 175,000 by the early 1990’s (Fay, Kelly, and Sease,
1989). In general, most of this population is associated with the moving pack ice year-round. Walruses spend the
winter in the Bering Sea; and the majority of the population summers throughout the Chukchi Sea, including the
westernmost part of the proposed sale area (Fig. 111.B.4). Although a few walruses may move east throughout the
Alaskan portion of the Beaufort Sea to Canadian waters during the open-water season, the majority of the Pacific
population occurs west of 155° W. longitude north and west of Barrow, with the highest seasonal abundance along
the pack-ice front.

Nearly all the aduit females with dependent young migrate into the Chukchi Sea during the summer, while a
substantial number of adult males remain in the Bering Sea. Spring migration usually begins in April, and most of
the walruses move north through the Bering Strait by late June. Females with calves comprise most of the early
spring migrants. During the summer, two large arctic areas are occupied: from the Bering Strait west to Wrangell
Island and along the northwest coast of Alaska from about Point Hope to north of Point Barrow, With the
southern advance of the pack ice in the Chukchi Sea during the fall (October-December), most of the walrus
population migrates south of the Bering Strait. Solitary animals may occasionally overwinter in the Chukchi Sea
and in the eastern Beaufort Sea.

Walrus calves are born from mid-April to mid-June during the northward migration; mating takes place from
January to March. The gross reproductive rate of walruses is considerably lower than that of seals. Prime
reproductive females produce one calf every 2 years rather than one every year as do other pinnipeds. Walruses
are a very important cultural and subsistence resource. Alaskan annual harvest catches ranged from 3,000 to about
6,000 animals from 1980 to 1985 (Fay, Kelly, and Sease, 1989),
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b. Polar Bears: Polar bears are found throughout the Arctic. The Beaufort
Sea population (from Point Barrow to Cape Bathurst, Northwest Territories) is estimated to be 1,300 to 2,500
bears, while the total Alaskan population is estimated at 3,000 to 5,000 bears (Amstrup, 1983; Amstrup, Stirling,
and Lentfer, 1986). There is substantial annual variation in the seasonal distribution and local abundance of polar
bears in the Alaskan Beaufort Sea. Average density appears to be one bear every 30 to 50 mi*, with much lower
densities occurring farther than 100 mi offshore and higher densities occurring near ice leads where seals are
concentrated. The two most important natural factors affecting polar bear distributions are sea ice and food
availability.

Drifting pack ice off the coast of the Alaskan Beaufort Sea probably supports greater numbers of polar bears than
either shorefast ice or polar pack ice, probably due to the abundance and availability of subadult seals in this
habitat. Polar bears prefer rough sea ice over smooth ice for hunting and resting (Martin and Jonkel, 1983). IL.ocal
concentrations of polar bears may occur along the coast of Alaska when pack ice drifts close to the shoreline and
shorefast ice forms early in the fall. Polar bears are capable of swimming long distances and are very curious
animals (Adams, 1986, pers. comm.).

Pregnant and lactating females and newborn cubs are the only polar bears that occupy winter dens for extended
periods. Polar bears may concentrate such denning on offshore islands and certain portions of the mainland.
Typically, dens are more sparsely distributed in the Alaskan coastal zone than areas receiving consistent use such as
Wrangell Island, Hudson Bay, and James Bay. Pregnant females come to coastal areas in late October or early
November to construct maternity dens. Most terrestrial dens are located close to the seacoast, usually not more
than § to 10 km inland, but some dens have been located over 100 mi inland in Canada (Kolenosky and Prevett,
1983). Offspring are born from early December to late January, and females and cubs break out from dens in late
March or early April. Polar bear dens have been located along river banks in northeast Alaska and on shorefast ice
close to islands east of the mouth of the Colville River. Recently recorded denning areas have been found along
the coast of ANWR. These and other recorded den locations from 1972 to 1985 are indicated on Figure I11.B.4.
Of the polar bears that den along the mainland coast of the Beaufort Sea in Alaska and Canada, 80 percent den
berween 137'00" W. and 146'59" W. longitudes (Amstrup and Gardner, 1994). This clumped distribution may in
part be related to the greater topographic relief on the eastern part of the Arctic coastal plain (137'00"-146'59" W,
longitude compared to the flat relief of the coastal plain west of 146'59" longitude). Topographic relief provides
areas where snow will accumulate in drifts on the leeward side of banks and other topographic features adequate
for den construction by the bears. Several of the coastal den sites shown in Figure II1.B.4 from the Colville River
Delta east to Barter Island were identified by polar hunters from Nuigsut and Kaktovik {(USDOI, FWS, 1995).

Female polar bears generally do not use the same den-site location (Ramsay and Stirling, 1990; Amstrup Garmner,
and Durner 1992). Polar bears repeatedly use the same geographic areas for maternity denning (Amstrup, Gamer,
and Durner 1992), but shifts in the distribution of den locations have been reported in Canada and might be related
to changes in sea-ice conditions (Ramsay and Stirling, 1990).

Insufficient data exist to accurately quantify polar bear denning along the Alaskan Beaufort Sea coast. However,
dens in this area appear to be less concentrated than in many denning areas in Canada and on Wrangell Island and
elsewhere in the Arctic. Polar bears have been reported to bear young in maternity dens far offshore on the pack
ice (Lentfer and Hensel, 1980; Amstrup, 1985). The majority of polar bear maternity dens located recently (1983-
1991} in the Sale 144 area were found on sea ice scattered throughout the planning area (Amstrup, 1985; see Fig.
I11.B.4).

Besides being covered by the MMPA of 1972, polar bears and their habitats are protected by the International
Agreement on the Conservation of Polar Bears of 1976 between Canada, Denmark, Norway, the Union of Soviet
Socialist Republics, and the United States. This agreement addresses the protection of “habitat components such as
denning and feeding sites and migration patterns.”

c. Belukha Whales: The belukha whale, a subarctic and arctic species, is a
summer seasonal visitor throughout offshore habitats of the Alaskan portion of the Beaufort Sea. The Bering-
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Chukchi-Beaufort population may be in excess of 25,000, while an estimated 11,500 belukha whales migrate to the
eastern Beaufort Sea (Frost, Lowry, and Burns, 1988b). Most of the latter population migrate from the Bering Sea
into the Beaufort Sea in April or May, However, some whales may pass Point Barrow as early as late March and
as late as July (Frost, 1985, pers. comun.}. The spring-migration routes through ice leads are similar to those of
the bowhead whale. A major portion of the Beaufort Sea population concentrates in the Mackenzie River estuary
during July and August (Fig. IIL.B.4). An estimated 2,500 to 3,000 belukhas summer in the northwestern
Beaufort and Chukchi Seas, with some utilizing coastal areas such as Peard Bay and Kasegaluk Lagoon (Frost,
Lowry, and Burns, 1988b).

Fall migration through the western Beaufort Sea and the Sale 144 area is in September or October. Although small
numbers of whales have been observed migrating along the coast (Johnson, 1979), surveys of fali distribution
strongly indicate that most belukhas migrate offshore along the pack-ice front (Frost, Lowry and Burns, 1988).
Belukha whales are an important subsistence resource of Inuit Natives in Canada and also are important locally to
Inupiat Natives in Alaska (see Sec. III,C.3, Subsistence-Harvest Patterns}).

5. Endangered and Threatened Species: The Endangered Species Act of 1973
defines an endangered species as any species that is in danger of extinction throughout all or a significant portion of
its range. The Act defines a threatened species as one that is likely to become endangered within the foreseeable
future.

Gray whales and Arctic peregrine falcons recently were removed from the List of Endangered and Threatened
Wildlife (59 Federal Register [FR] 31094, June 16, 1994, and 59 FR50796, October 5, 1994, respectively).

The endangered bowhead whale, the threatened spectacled eider, the proposed Steller’s eider, and the recently
delisted Arctic peregrine falcon (considered here as a candidate species) may occur year-round or seasonally in the
Beaufort Sea Planning Area.  General descriptions of the distribution, abundance, and biology of these species are
summarized below. Additional information on these species may be found in previously issued Environmental
Impact Statements (EIS’s) for the Beaufort and Chukchi Seas, including Beaufort Sea Joint Federal/State Oil and
Gas Lease Sale (Sale BF) FEIS (USDOI, BLM, 1979), Diaper Field Lease Sale 71 FEIS (USDOI, MMS, 1982),
Diaper Field Lease Sale 87 FEIS (USDOI, MMS, 1984), Beaufort Sea Sale 97 FEIS (USDOI, MMS, 1988),
Beaufort Sea Sale 124 FEIS (USDOI, MMS, 1991), Chukchi Sea Sale 109 FEIS (USDOI, MMS, 1987), and
Chukchi Sea Sale 126 FEIS (USDOI, MMS, 1991).

In addition to the species listed above, the Fish and Wildlife Service (FWS) referenced additional species that could
be affected along transportation route south of the proposed sale area. During the consultation process for the
Cook Inlet Planning Area Oil and Gas Lease Sale 149, the FWS expressed particular concern for the southern sea
otter in California and the marbled murrelet in Washington, Oregon, and California. Both species are listed as
threatened. Information on the distribution, abundance, and biology of these species and other endangered and
threatened species along the southern transportation route can be found in the Cook Inlet Planning Area Qil and
Gas Lease Sale 149 DEIS (USDOI, MMS, Alaska OCS Region, 1995) and the Biological Evaluation prepared for
the Endangered Species Act Section 7 consultation, which are incorporated here by reference.

a. Bowhead Whale: The Bering Sea stock (western arctic stock) of bowhead

whales migrates through the proposed sale arca semiannually as the bowheads migrate between wintering areas in
the Bering Sea and summer-feeding grounds lecated in the Canadian Beaufort Sea.

The bowhead whale population is estimated to number from 6,400 to 9,200 individuals, with 8 000 as the
generally accepted best estimate of the population (IWC, 1995). Population estimates in the last 15 years have
risen dramatically. There is evidence that the population was increasing during the 1980°s at a rate of about 3
percent/year (Zeh et al., 1993). Following the 1993 spring census of bowhead whales, George et al. (1995a)
suggested there may have been as much as a 4.5-percent annual growth in population size since 1978. This
increase is likely due to a combination of improved data and better censusing techniques as well as an increasing
population, The historic population has been estimated from 10,400 to 23,000 whales in 1848 prior to commerciat
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exploitation (Woody and Botkin, 1993). The species presently appears to be much more abundant than at the close
of the commercial whaling period, just after the turn of the century, when it was estimated that there probably were
a minimum of 1,000 animals.

Bowhead whales have an affinity for ice and are associated with relatively heavy ice cover and shallow continental-
shelf waters for much of the year. During the winter, they are associated with the marginal ice zone, regardless of
where the zone is located, and with polynyas. Polynyas in the Bering Sea along the northemn Gulf of Anadyr,
south of 8t. Matthew Island, and near St. Lawrence Island, are important wintering areas for bowheads.

Bowheads also congregate in these polynyas prior to the beginning of the spring migration.

The bowheads’ northward spring migration appears to be timed with the ice breakup. They pass through the
Bering Strait and eastern Chukchi Sea from late March to mid-June through newly opened leads in the shear zone
between the shorefast ice and the offshore pack ice. Several studies of acousticat and visual comparisons of the
bowhead spring migration off Barrow indicate that bowheads also may migrate under ice within several kilometers
of the leads. Several observers’ data indicate that bowheads migrate underneath ice and can break through ice from
14 to 18 cm (5.5-7.1 in) thick to breathe (George et al., 1989; Clark, Ellison, and Beeman, 1986). It is possible
that bowheads use ambient-light cues and possibly echos from their calls to navigate under ice and to distinguish
thin ice from multiyear floes (thick ice). After passing Barrow from April through mid-June, they move through
or near offshore leads in an easterly direction. East of Point Barrow, the lead systems divide into numerous
branches that vary in location and extent from year to year. Bowheads arrive on their summer-feeding grounds in
the vicinity of Banks Island from mid-May through June and remain in the Canadian Beaufort Sea and Amundsen
Gulf uniil late August or early September (Moore and Reeves, 1993).

Some biologists conclude that almost the entire Bering Sea bowhead population migrates to the Beaufort Sea each
spring and that few, if any, whales summer in the Chukchi Sea. However, some Russian scientists maintain that
some bowheads migrate through the Bering Sea in late spring, swim northwest along the Chukotka coast, and
summer in the Chukchi Sea. Records of bowhead sightings from 1975 to 1991 suggest that bowheads may
regularly occur along the northwestern Alaskan coast in late summer, but it is unclear whether these are “early
autumn” migrants or whales that have summered nearby (Moore et al., 1995).

After summer feeding in the Canadian Beaufort Sea, bowheads begin moving westward into Alaskan waters in
August and September. Generally, few bowheads are seen in Alaskan waters until the major portion of the
migration occurs, typically between mid-September and mid-October. Conditions can vary during the fall
migration from open water to over nine-tenths ice coverage, and the extent of ice cover may influence the timing or
duration of the fall migration. The medium water depth over which the greatest number of whales appears to
migrate is from 20 to 50 m (22-55 yard [yd]). An analysis of median water depths of bowheads sighted during fall
aerial surveys from 1982 through 1993 provides an overall median depth of 37 m (40 yd) for all years combined.
Greater median depths were observed for heavy ice years, especially for 1983, the heaviest ice year, which had a
median depth of 347 m (380 yd) (Treacy, 1994).

Data on the bowhead fall migration through the Chukchi Sea before they move south into the Bering Sea is limited.
Whales commonly are seen from the coast to about 150 km (93 mi) offshore between Point Barrow and Icy Cape,
suggesting that most bowheads disperse southwest after passing Point Barrow and cross the central Chukchi Sea
near Herald Shoal to the northern coast of the Chukotsk Peninsula. However, scattered sightings north of 72° N.
latitude suggest that at least some whales migrate across the Chukchi Sea farther to the north, Afier moving south
through the Chukchi Sea, bowheads pass through the Bering Strait in late October through early November on their
way to overwintering areas in the Bering Sea.

Bowheads apparently feed throughout the water column, including bottom or near-bottom feeding as well as
surface feeding, and have been observed feeding in or near the proposed sale area during their spring and fall
migrations (Lowry, 1993). This report identifies two feeding areas north of Alaska, one extending from Barter
Island to the U.S./Canada border and the second from Point Barrow east to approximately Pitt Point. Food items
most commonly found in the stomachs of harvested bowheads include euphausiids, copepods, mysids, and
amphipods, with euphausiids and copepods being the primary prey species. Bowheads continue to feed
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intermittently as they migrate across the Alaskan Beaufort Sea. Areas to the east of Barter Island appear to be used
by many bowheads for feeding briefly as they migrate slowly westward across the Beaufort Sea (Thomson and
Richardson, 1987). Bowheads also have been observed feeding north of Flaxman Island and in some years,
sizable groups of bowheads have been seen feeding east of Point Barrow between Smith Bay and Point Barrow. A
study of the importance of the eastern Beaufort Sea to feeding bowhead whales indicated that, for the population as
a whole, food resources consumed there did not contribute significantly to the whales’ annual energy needs
(Richardson, 1987). The North Slope Borough subsequently requested its Science Advisory Commitiee to review
the study. The review committee did not accept the conclusion in the report that the study area is unimportant as a
feeding area for bowhead whales (North Slope Borough Science Advisory Committee, 1987). The Committee
believed there were problems in study design and that the duration of the study was too short. They believed that
the estimates of bowhead whale use of the area in 1985 were unreliable due to unfavorable sutvey conditions and
that one vear's data was not adequate to judge the importance of the study area to the bowhead whale population.
Carbon-isotope analysis of bowhead baleen has indicated that a significant amount of feeding may occur in
wintering areas (Schell, Saupe, and Haubenstock, 1987). In some years, bowheads also have been observed
feeding in the spring in the region just west of Point Barrow, indicating that bowheads will opportunistically feed in
this area when food is available,

The mating season for bowhead whales is not known with certainty. Most bowhead mating and calving appear to
occur from April through mid-June, coinciding with the spring migration. Mating may start as early as January
and February, when most of the population is located in the Bering Sea, but has also been reported as late as
September and early October (Koski et al., 1993). Calving occurs from March to early August, with the peak
probably occurring between the beginning of April and the end of May.

b. Arctic Peregrine Falcon: The arctic peregrine falcon was removed from
the list of endangered and threatened wildlife on October 5, 1994 (59 FR 50796); however, the FWS is required to
monitor this species for 5 years, during which period it will have the same status as a candidate species. Based on
1993 surveys, the population of arctic peregrine falcons now stands at about 200-250 pairs and is increasing;
productivity from 1980-1992 varied between 1.3-2.0 young/pair, sufficient to support annual recruitment into the
breeding population of about 12 percent (Ambrose, 1995, pers. comm.).

Arctic peregrine falcons nest north of the Brooks Range and on the Seward Peninsula. On the North Slope, nesting
sites nearest the coast occur about 32 km (20 mi) inland (Ambrose, 1995, pers. comm.). There are no known
active nest sites along the coast between Barrow and Demarcation Point. The major nesting areas occur infand
along the Colville and Sagavanirktok rivers with scattered nest sites along other North Slope rivers. Peregrine
falcons usually are present in Alaska from about mid-April to mid-September. Egg laying begins in mid-May on
the North Slope, and the young fledge from about the end of July to mid-August (USDOI, FWS, 1982). Immature
arctic peregrines are known to use northern Alaskan coastal habitats east of the Colville River on a transient basis
from mid-August to mid-September (USDOI, MMS, 1984h).

Data regarding the migration routes of Alaskan peregrine falcons are limited; however, it appears that falcons from
the North Slope generally follow the central flyway. Peregrine falcons winter in Latin America from September to
April (USDOI, FWS, 1982a).

c. Spectacled Eider: Spectacled eiders breed discontinuously, and in most
areas sparingly, along the coast of Alaska from Bristol Bay north to Barrow and east almost to the Canadian
border, and along the Siberian coast from the Chukotsk Peninsula to the Yana River Delta; apparently at least a few
thousand pairs, and possibly double this number, may nest on the Alaskan arctic slope (Johnson and Herter, 1989;
Lamed, 1996; 58 FR 27474). An estimated 1,700-3,000 pairs of spectacled eiders have nested recently (1990-
1992) on the Yukon-Kuskokwim (Y-K) Delta (Stehn et al., 1993); this represents a 94- to 98-percent decline from
the early 1970’s. A substantial decline also has been recorded at Prudhoe Bay (80% between 1981-1991 [Wamock
and Troy, 1991}, similar to that recorded on the Y-K Delta during the same period), and native elders from
Wainwright and Barrow residents have observed evidence of local population declines elsewhere on the arctic slope
(USDOY, FWS, 1994; Suydam, 1996, pers. comm.). Declines also have been reported on the Seward Peninsula
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and at St. Lawrence Island (Kessel, 1989). Surveys in Siberia in the 1960’s indicated that numbers were dwindling
at that time on the Indigirka Delta (Dau and Kistchinski, 1977).

Female spectacled eiders are present on the arctic slope from May to September; males also arrive in May but
depart the nesting area in June or early July, soon after breeding. Individuals of both sexes stage in nearshore
coastal waters for 1-2 weeks following their respective departure from the nesting grounds and prior to moving
west and south to molting areas (Petersen, 1996, pers. comm.; Napageak, 1995, pers. comm.); birds in this phase
of the annual cycle characteristically concentrate in a few relatively large flocks.  In the arctic , spectacled eiders
occasionally nest up to 96 km (60 mi) on the Alaska arctic slope and 120 km (75 mi) on the Indigirka River Delta
(Dau and Kistchinski, 1977; Lammed, 1996; Warnock and Troy, 1992), Nest sites are associated with pond areas
containing emergent vegetation; the latter probably helps to reduce predation on ducklings (Petersen, 1995;
Warnock and Troy, 1992). Nest densities of 0.20 and 0.13 pairs/km?® have been observed in the Y-K Delta and
Prudhoe Bay areas, respectively (Stehn, Wege, and Walters, 1992; Wamock and Troy, 1992); recent aerial
surveys indicate 0.19 pairs/km® on the arctic slope east to the Canning River (Lamed and Balogh, 1995,
unpublished data). Nest success is relatively high both on the Y-K Delta and in the Prudhoe Bay area (40% in the
latter), suggesting that the. population dechine is caused by factors operating outside the nesting period. Brood-
rearing occurs in tundra-pond habitat.

Spectacled eider molting and wintering areas were mainly speculative until recent satellite tagging of individuals
and winter aerial surveys occurred. Following coastal staging, satellite-tagged postbreeding males (June through
October) have been located in coastal Beaufort Sca, at Icy Cape, and in Ledyard Bay, the primary molting area,
other locations, some of which may be molting areas, include the Y-K Delta, Mechigmenan Bay on the Chukotsk
Peninsula, the Indigirka River Delta in the Russian Far East, and scattered localities north and cast of St. Lawrence
Island (Petersen, Douglas, and Mulcahy, 1995; Petersen, 1996, pers. comm.). Tagged postbreeding females have
been located in the Ledyard Bay molting area and in Noerton Sound, along the Y-K Delta, and just southwest of St.
Lawrence Island in December. A large proportion, perhaps most, of the world spectacled eider population was
observed wintering in nearly closed pack ice about halfway between St. Matthew and St. Lawrence Islands in
March 1995; this is assumed to be the previously undocumented wintering area (Lamed and Balogh, 1995,
unpublished data; Petersen, 1995, pers. comm.). Spring migration proceeds mainly along infand routes.

d. Steller’s Eider: Holarctic population estimates for the Steller’s eider range
from 150,000-200,000; an estimated 50 percent decline in the population has occurred since the early 1970°s (59
FR 35896). Most of the 70,000 to 100,000 Steller’s eiders wintering in Alaska nest in northern Siberia (57 FR
19852; Kertell, 1991). Aerial surveys indicate as many as 1,000 pairs may nest in northwestern Alaska (Brackney
and King, 1993); however, the only confirmed nesting area used currently is in the vicinity of Barrow (Johnson
and Herter, 1989; Quakenbush and Cochrane, 1993). Recent population estimates for the arctic coastal plain (these
include a substantial detection-factor error) range from 2,000-7,000 (Brackney and King, 1993); only small
numbers have been observed between Barrow and the Colville River. Elsewhere, recent surveys along the entire
western Alaskan coast and extensive research on the Y-K Delta have detected no Steller’s eiders in suitable nesting
habitat; this represents a substantial contraction of their former breeding range in Alaska (Kertell, 1991; Larned et
al., 1993).

Males depart the nesting areas in late June, while females with broods remain until late August or early September.
Reproductive success generally is low with occasional good years, suggesting that productivity is dependent
primarily on adult survival. Brood-rearing takes place in tundra-pond habitat.

Alaskan Steller’s eiders are coastal migrants through the western Beaufort, Chukchi, and Bering seas. Most of the
population molts along the Alaskan coast from Nunivak Island to Cold Bay and winters from the eastern Aleutian
Islands to lower Cook Inlet (Zwiefelhofer, 1993). Fall surveys along the Alaska Peninsula since 1983 have
counted fewer than 65,000 individuals (USDOI, FWS, 1991).

Steller’s eiders occupy nearshore marine habitats most of the year, feeding on crustaceans and mollusks (e.g., blue
mussels) in protected bays.
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6. Caribou: The description of caribou in the Beaufort Sea Planning Area as contained
in Section IIL.B.6 of the Sale 87 FEIS (USDOI, MMS, 1984) is incorporated by reference. A summary of this
description, augmented by additional material, as cited, follows. Among the terrestrial mammals that occur along
the coast of the Beaufort Sea, barren-ground caribou is the species that could be affected most by proposed OCS oil
and gas activities in the Sale 144 area. ‘

Two large caribou herds and two smaller caribou herds use coastal habitats adjacent to the sale area: the Western
Arctic, the Porcupine, the Central Arctic, and the Teshekpuk Lake herds (WAH, PCH, CAH, and TLH,
respectively). The WAH, which was estimated by Machida (1994) to be 450,000 animals, ranges over territory in
northwestern Alaska that extends approximately from the Colville River to the western coast of Alaska and north
from the Kobuk River to the Beaufort Sea. The PCH, estimated to be about 178,000 to 180,000 animals in 1989,
had declined to 160,000 animals in 1992 and declined to 152,000 animals in 1994 (Whitten, 1992; Whitten, 1995
pers. commt. }; the PCH ranges south from the Beaufort Sea coast, from the Canning River of Alaska in the west,
eastward through the northern Yukon and portions of the Northwest Territories in Canada, and south to the Brooks
Range (Fig. IIL.B.6). The CAH was estimated at about 23,000 animals (Abbott, 1993), but has declined to 18,100
animals in 1994 and continues to decline (personal communication, Whitten, ADF&G, 1995); the CAH ranges
between the Canning and Itkillik rivers to the east and west, and from the Beaufort Sea in the north to the crest of
the Brooks Range in the south.

The calving and wintering area for the TLH, comprising more than 27,000 animals (Machida 1994), is around
Teshekpuk Lake and near Cape Halkett adjacent to Harrison Bay (see Fig. [11.B.6). The WAH’s major calving
area is inland on the National Petroleum Reserve-Alaska (NPR-A). The PCH calving range encompasses an area
along the Beaufort Sea coast from the Canning River in Alaska to the Babbage River in Canada and south to the
northern foothills of the Brooks Range (Fig. I11.B.6). Major concentrations of calving cows occur within this
range between the Canning and Sadlerochit rivers on the west and east, respectively, and between Camden Bay on
the north and the Sadlerochit Mountains on the south. Recently, most of the CAH have calved within 30 km of the
Beaufort Sea, including the Prudhoe Bay area (see Fig. IIL.B.6). Calving generally takes place from late May to
late June,

During the postcalving period in July through August, caribou generally attain their highest degree of aggregation
with continuous masses of animals in herds such as the WAH or PCH in excess of tens of thousands. Cow/calf
£Toups are most sensitive to human disturbance during this period. During the summer months, caribou use
various coastal habitats of the Beaufort Sea in Alaska, such as sandbars, spits, river deltas, and some barrier
islands, for relief from insect pests.

The need for caribou to migrate appears to be a behavioral adaptation that prevents destruction of forage habitat. If
movements are greatly restricted, caribou are likely to overgraze their habitat, leading to perhaps a drastic,
long-term population decline. Migrating caribou often follow well-defined routes between winter and summer
ranges. The caribou diet shifts from season to season and depends on the availability of forage. The winter diet
has been characterized as consisting predominantly of lichens and mosses, with a shift to vascular plants during the
spring (Thompson and McCourt, 1981). Eriophorum-tussock-sedge buds appear to be very important in the diet
of lactating caribou cows during the calving season (Lent, 1966; Thompson and McCourt, 1981; Eastland,
Bowyer, and Fancy, 1989), while orthophyll shrubs (especially willows) are the predominant forage during the
postcalving period (Thompson and McCourt, 1981). The availability of sedges during the spring—which
apparently depends on temperature and snow cover—probably affects specific calving locations and calving
Success.
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C. SOCIAL SYSTEMS:

1. Economy of the North Slope Borough: The direct economic effects of
proposed Sale 144 would be restricted almost entirely to the North Slope Borough (NSB). Because almost no
direct economic effects are expected to occur outside this region, the economics discussion in the EIS does not
describe the Statewide economy or the Statewide economic effects of the proposed sale.

The NSB includes the entire northern coast of Alaska and encompasses 88,281 mi® of territory, equal to 15 percent
of the land area of Alaska. The predominately Inupiat residents have traditionally relied on subsistence activities.
Sociocultural aspects and subsistence activities of the economy are discussed in Sections I11.C.2 and 111.C.3,
respectively, of this EIS.

Located within the region is a vast petroleum-industry development centered at Prudhoe Bay. The most important
economic linkage between petroleum activities and permanent residents of the region is the NSB govermment. The
NSB is collecting very large property-tax revenues from petroleum-industry facilities. These revenues have funded
greatly improved educational, health, and other government services and have financed an extensive Capital
Improvements Program (CIP), which has created large numbers of construction jobs for permanent residents.

The following updates on NSB revenues and expenditures and employment in the Nerth Slope region under
existing conditions are from the Rural Alaska Model as developed by the Institute for Social and Economic
Research (ISER) for MMS. There are four key groups of assumptions to which the model is most sensitive or for
which there is greater uncertainty as to their true values. These assumptions are (1) future NSB revenues, (2) the
relationship between Native migration and unemployment, (3) the share of jobs in each category of employment
available to Natives, and (4) the percentage of workers unable to find other jobs in the villages who will seek work
in the oil industry.

a. NSB Revenues and Expenditures: The tax base that has allowed the
recent high levels of local-government expenditures consists primarily (more than 95% in fiscal year [FY] 1995) of
the enormously high-valued petroleum-industry-related property in the Prudhoe Bay area.

The NSB’s total revenues in FY 1995 were estimated at $326 million. The largest source of these revenues was
property taxes (71%). The general-fund revenues are roughly split (51% and 49 %, respectively) to pay for
previous expenditures, primarily the debt on general-obligation bonds that were sold to fund CIP projects, and for
current operation and mainienance costs.

Property values could be higher or lower than those projected, depending on world-energy prices. However,
property value is not considered to be the constraining factor for future NSB revenues. Future NSB revenues are
likely to be constrained by a number of other factors, including (1) existing and potential State-imposed limits, (2)
NSB residents” wiliingness to assume higher property-tax burdens, and (3} State and Federa! revenue-sharing
policies.

The FY 1994 mil! rate applied by the NSB to assessed property is 18.5 mills. This rate is the sum of a rate of 4.78
mills for operations and 13,72 mills for debt service. Although the mill rate for operations is at the limit allowed
by State statutes, the NSB’s rate is well under the limit and, therefore, the NSB administration is not now facing
any legal constraints to raising the rate,

Construction expenditures, primarily CIP, and operating expenditures are projected to decline significantly by the
year 2000. These declines in expenditures will be the most important factors in the projected decline of resident
employment discussed in the following section.

b. Employment: Total North Slope (resident and commuter) employment in
1994 was estimated at around 7,000, down from a peak of over 10,300 in 1983. Over 5,000 (72%) of the jobs in
1994 were in the oil industry, down from a peak of almost 7,800 jobs in 1983. The NSB is the largest employer
of North Slope residents in the region. To maintain its wide range of services and to staff its facilities, the Borough
employs more than 45 percent of all working residents. When the NSB School District is included in employment
figures, Borough employees account for more than 62 percent of the region’s resident employed workforce. Most
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of the remaining resident workforce is employed by the Arctic Slope Regional Corporation, the other Alaska
Native Clairns Settlement Act (ANCSA) village corporations and their subsidiaries, and joint ventures. Almost all
petroleumn-industry jobs are held by workers who commute to permanent residences outside the region. The vast
majority of these commuters are employed in isolated, self-sufficient industrial enclaves and have relatively minor
direct economic interaction with the Eskimo communities.

Figure I11.C.1-1 provides data on Native and non-Native resident employment since 1980. Total resident
employment in the year 1993 was estimated to be about 1,943, with about 57 percent of jobs held by Natives. A
primary goal of the NSB has been to create employment opportunities for Native residents, and they have been
successful in hiring large numbers of Natives for NSB construction projects and operations. The NSB employment
has been both high-paying and very flexible, permitting employees to take time off when they wish and allowing
them to be rehired afier quitting or being fired.

Only a small number of permanent residents hold jobs at the industrial enclaves at Prudhoe Bay. Residents seem to
prefer the employment created by the NSB to jobs potentially available in industry. Pay scales offered by the NSB
are equal to or better than those in the oil and gas industry, and the working conditions and flexibility offered by
the NSB are considered by the Natives to be superior to those prevailing in the oil and gas industry.

Figure II1.C.1-2 presents projections of unempioyment in the region. The biggest reason for the projected decline
in resident employment is the projected decling in NSB revenues and expenditures, which results in an expected
decline in NSB-funded CIP employment. As CIP projects are completed, expenditures are shifted to operations.
Even with an increased emphasis on operations, however, operating employment is expected to decline slightly.
The 56-percent share of resident employment held by Natives since 1985 is expected to remain through 2010.

c. Population:

(1) Introduction: The population of the North Slope is divided among
eight traditional Inupiat communities and various oil-related work camps. Traditional communities include Point
Hope, Point Lay, and Wainwright on the Chukchi Sea; Barrow, Nuigsut, and Kaktovik on the Beaufort Sea; and
Atgasuk and Anaktuvuk Pass, both inland. The traditional communities are predominantly Inupiat, they are
situated at long-used villages or subsistence sites, and subsistence resources continue t¢ play an important role in
their domestic economies. Although historically these settlements grow and contract, they contain a core of
resident households united by long-standing kinship bonds.

Oil-related work camps are comprised primanly of male employees who, when not working, reside in Anchorage,
Fairbanks, other parts of Alaska, or out of State. At present, these camps are concentrated in the Kuparuk-
Prudhoe Bay area, but their location is tied to the necessities of oil exploration, construction, and production, The
population of these camps is directly determined by the changes in oil development, Thus far, most North Slope
work camps have been developed as industrial enclaves separated by rules and distance from the traditionat
communities.

(2) Traditional Communities: Al villages grew in the early 1980’s
at a growth rate of 13.5 percent per annum. Wainwright's population increased the least—7.7 percent. The “new’
villages of Atgasuk, Nuigsut, and Point Lay grew most rapidly—96.3, 38.0, and 54.4 percent, respectively.
Barrow, the largest NSB village and the regional center, represents about 60 percent of the North Slope total.

?

The future of the 1980°s population explosion must be viewed against long-term trends. Until the early 1970°s,
North Slope trends conformed roughly to those found generally in Native rural Alaska (Alanso and Rust;, 1977).
As elsewhere in the State, by the 1950’s, smaller North Slope villages were losing people to their regional center,
Barrow, as well as to urban Alaska. In spite of high rates of natural increase, Point Hope and Wainwright grew
relatively slowly. The smaller settlements of Atqasuk, Nuigsut, and Point Lay diminished to almost nothing by the
1970’s. Om the other hand, Barrow—afier it emnerged as the regional center in the 1940°s—grew rapidly with
infusions of people from other villages (Milan, 1978).

The earty 1980’s population boom was a unique event in the demographic history of the North Slope. It indicates
indirectly the economic and social magnitude of the NSB’s CIP. During these years, CIP economic infusions
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created jobs, housing, and infrastructure in all the North Slope villages. In these communities, this fed to higher
levels of population retention, to the return of people who had previously sought employment elsewhere, and to
immigration of individuals—particularly non-Natives—who previously had not resided in the area. This growth
reflects higher per capita housing construction in the newer settlements. QOutside Barrow, housing construction was
the driving force in these CIP-fueled economies (Galginaitis, 1984). Barrow’s growth boom in the 1980°s—14.3
percent annually—indicates its role as the political and bureaucratic center for all these activities. Much of this
growth has occurred from the inmigration of non-Natives. This group is made up primarily of Caucasians but
includes Blacks, Filipinos, Koreans, Mexicans, and others (Smythe and Worl, 1985).

A reduction in CIP expenditures could be expected whether or not mere OCS or onshore oil developments occur
on the North Slope. Because recent population growth has been tied to CIP-related opportunities, similar growth is
not expected in the foreseeable future,

In recent years, governmental functions have concentrated in Barrow, and its Native residents may be less affected
by projected reductions in CIP expenditures than those in the smaller villages. Finally, with the reduction of
construction jobs, Native families may rely more on subsistence harvests. Native households with more developed
subsistence-harvest and -sharing patterns may be less affected by demographic shifts than households without them.
This may be particularly true in settlements other than Barrow.

2. Sociocultural Systems: The topic of sociocultural systems encompasses the social
organization and cultural values of the society. This section provides a profile of the sociocultural systems that
characterize the communities near the Sale 144 area that might be affected by this lease sale: Barrow, Atgasuk,
Nuigsut, and Kaktovik (see Fig. II-A.1). All of these communities are within the NSB. The ethnic, sociocultural,
and socioeconomic makeup of the communities on the North Slope is primarily Inupiat. Sociocultural systems of
the North Slope Inupiat are described and discussed in detail in the Beaufort Sea Sale 97 FEIS (USDOI, MMS,
1987a, Sec. I11.C.2), the Chukchi Sea Sale 109 FEIS (USDOI, MMS, 1987b, Sec. I11.C.3), and the Beaufort Sea
Sale 124 FEIS (USDOI, MMS, 1990, Sec. II1.C.2), which are incorporated by reference. The following summary
is pertinent to Sale 144 and is augmented by additional material, as cited.

a. Introduction: The North Slope has a fairly homogeneous population of
Inupiat—approximately 72 percent Inupiat in 1990. This is an approximation because the 1990 Census did not
distinguish between other Inupiat, other Alaska Natives, and American Indians, although there were only 110
individuals (1.8 % of the total NSB population) in the NSB that fell into these latter two classifications. The
percentage in 1990 ranged from 92.7 percent Inupiat in Nuigsut to 61.8 percent Inupiat in Barrow (USDOC,
Bureau of the Census, 1991). In 1990, the populations of each of the communities in the sale area were 3,469 in
Barrow, 216 in Atqasuk, 354 in Nuigsut, and 224 in Kaktovik (USDOC, Bureau of the Census, 1991; see also
Sec. II1.C.1),

North Slope society responded to early contacts with outsiders by successfully changing and adjusting to new
demands and opportunities (Burch, 1975; Worl, 1978; NSB Contract Staff, 1979), Since the 1960’s, the North
Slope has witmessed a period of “super change,” a pace of change quickened by the area’s oil developments
{Lowenstein, 1981). In 1952, the anthropologist Spencer was dependent upon interpreters for his Barrow
fieldwork (Spencer, 1959); but today, few North Slope residents lack English skills (Klausner and Foulks,
1982:48), and communication with the “outside” is no longer uncertain. All North Slope communities are tied o
the larger world via telephone, cable television, and regularly scheduled commercial air transportation. In the
Prudhoe Bay-Kuparuk industrial complex, oil-related work camps have altered the seascape and landscape, making
some areas off limits to traditional pursuits such as hunting. Large NSB CIP’s dramatically changed the physical
appearance of NSB communities. Blocks of modern houses, new schools, water-treatment plants, power plants,
and community buildings stand out. Snowmachines, three- and four-wheeled vehicles, all-terrain vehicles, and, in
many communities. cars and pickups abound,

Social services have increased dramatically from 1970 to the present, with increased NSB budgets and grants
acquired by or through the Inupiat Corporation of the Arctic Slope. In 1970 and 1977, residents of North Slope
villages were asked about their state of well-being in a survey conducted by the University of Alaska Anchorage,
ISER (Kruse et al., 1983). Significant increases in complaints about alcohol and drug use were noted in all villages
between 1970 and 1977. Health and social-services programs have attempted to meet the needs of alcohol and
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drug-related problems with treatment programs and shelters for wives and families of abusive spouses and with
greater emphasis on recreational programs and services.

The introduction of modern technology has tied the Inupiat subsistence economy o a cash economy {Kruse, 1982),
Nevertheless, oil-supported revenues help support a lifestyle that is still distinctly Inupiat; and the area’s people feel
that their culture remains intact (Sale 87 FEIS [USDOI, MMS, 1984}); Alaska Consuliants, Inc. [ACI]/Braund,
1984, Table 113). Indeed, outside pressures and opportiunities have sparked what may be viewed as a cultural
revival (Lantis, 1973), North Slope residents exhibit an increasing commitment to areawide political repre-
sentation, local government, and the cultural preservation of such institutions as whaling crews and dancing
organizations. People continue to hunt and fish, but aluminum boats, outboards, and all-terrain vehicles now help
blend these pursuits with wage work. Inupiat whaling remains a proud tradition that involves ceremonies, dancing,
singing, visiting, cooperation hetween communities, and the sharing of foods.

The possible effects of the proposed action on subsistence, specifically, whales and whaling, has been i the past
and continues to be a major scoping issue for residents of the North Slope (Kruse, Baring-Gould, and Schneider,
1983; ACI/Braund, 1984; USDOI, MMS, 1994). Whaling remains a primary subsistence activity for Batrow,
Nuigsut, and Kaktovik (see Sec. II1.C.3)-an activity that has roots in Eskimo prehistory (Giddings, 1967).
Whales are not only an important subsistence issue; they are and have been the singlemost important animal in the
long prehistory of the North Slope sociocultural system (Lantis, 1938; Bockstoce et al., 1979; Worl, 1979).

The following sections describe the communities that may be affected by Sale 144. These community-specific
descriptions discuss factors relevant to the sociocultural analysis of the community in relation to industrial
activities, population, and current socioeconomic conditions. Following these descriptions, social organization,
cultural values, and other issues of all Sale 144 communities are discussed.

(1) Barrow: Barrow is likely to be one of the air-support bases for
exploration. A large part of Barrow’s marine subsistence-harvest areas is within the proposed Sale 144 arca, and a
pipeline route from Pitt Point would pass through Barrow’s ferrestrial subsistence-harvest area.

On the North Slope, Barrow is the largest community and the regional center. Barrow already has expenienced
dramatic population changes as a result of increased revenues from onshore oil development and production it
Prudhoe Bay and other smaller oil fields; these revenues have stimulated the NSB CIP. In 1970, the Inupiat
population of Barrow represented 91 percent of the total population (USDOC, Bureau of the Census, 1971); by
1990, the proportion had dropped to 63.9 percent (USDOC, Bureau of the Census, 1991; Harcharek, 1992). In
1985, non-Natives outnumbered Natives between the ages of 26 and 59 (NSB, Dept. of Planning and Community
Services, 1989). An increasing number of non-Native families also have established permanent residence in
Barrow, and by 1990 Barrow was home to 76.2 percent of all non-Native residents in the Borough. Another
significant feature of the Barrow population since 1970 is the increase in ethnic diversification: Caucasians
comprise 26.1 percent and Asians and Hispanics comprise 10.8 percent of the total Barrow population. Other
population groups include other Alaska Natives, Blacks, Hispanics, Asians or Pacific Islanders, and “Other”
(persons of multiracial, multiethnic, or mixed origing) (USDOC, Bureau of the Census, 1991; Harcharek, 1992).
The influx of non-Natives to Barrow also has brought an increase of mixed households since 1978, with an
increasing number of Inupiat women choosing non-Natives as spouses (Worl and Smythe, 1986).

In the period from 1975 to 1935, Barrow experienced extensive social and economic transformations. The NSB
CIP stimulated a boom in the Barrow economy and an influx of non-Natives to the community: between 1980 and
1985, Barrow’s population grew by 35.6 percent (Kevin Waring Associates, 1989). Inupiat women entered the
labor force in the largest numbers ever and achieved positions of political leadership in the newly formed
institutions. The proportion of Inupiat women raising families without husbands also increased during this period.
The extended family, operating through interrelated households, is salient in community social organization {(Worl
and Smythe, 1986). During this same period, the social organization of the community became increasingly
diversified with the proliferation of formal institutions and the large increase in the number of different ethnic
groups. Socioeconomic differentiation is not new in Barrow. During the commercial-whaling period and the
reindeer-herding period, there were influxes of outsiders and significant shifts in the economy. Other fluctuations
have occurred during different economic cycles (fur trapping, U.S. Navy and arctic contractors’ employment, the
CIP boom, and periods of downturn [Worl and Smythe, [986]). As a consequence of the changes it already has
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sustained, Barrow may be more capable of absorbing additional changes as a result of Sale 144 than would a
smaller, homogeneous Inupiat community,

(2) Atgasuk: Atqasuk is a small (216 residents in 1990 [USDOC,
Bureau of the Census, 1991}), predominantly Inupiat community (92 % in 1990 [USDOC, Bureau of the Census,
1991]) located inland from the Arctic Ocean on the Meade River about 97 km (60 mi) south of Barrow. Atqasuk is
not located in the vicinity of proposed lease-sale activities, nor is it expected to experience any direct additional
population growth or employment as a result of Sale 144, Indirect employment opportunities as a result of this sale
are not expected to be large and would not have additional effects on the sociocultural systems of Atgasuk. Effects
on the sociocultural system of this community are expected to occur only as a result of increased NSB revenues and
their consequent effects on the lifestyle and subsistence-harvest patterns of the community.

(3) Nuigsut: Nuigsut (population 354 in 1990, 92% Inupiat [USDOC,
Bureau of the Census, 1991]) is located on the west bank of the Nechelik Channel of the Colville River Delta,
about 40 km (25 mi) from the Arctic Ocean and approximately 241 km (150 mi) southeast of Barrow. Nuigsut,
one of three abandoned Inupiat villages in the North Slope region identified in ANCSA, was resettled in 1973 by
27 families from Barrow.

Most of Nuigsut’s marine subsistence-harvest area lies within the proposed Sale 144 lease-sale area; and its
terrestrial, fish, and bird subsistence-harvest areas are in the vicinity of possible landfalls at Pitt, Oliktok, and
Bullen Points, Additionally, pipelines from Pitt and Oliktok Points would go through Nuigsut’s land subsistence-
harvest area; and Nuigsut also could be used for some air support for lease activities.

(4) Kaktovik: Kaktovik (population 224, 83% Inupiat in 1990
[USDOC, Bureau of the Census, 1991; State of Alaska, Dept. of Fish and Game [ADF&G], 1993b]), the
easternmost village in the North Slope Borough was incorporated in 1971 (Kevin Waring Associates, 1989). It is
located on the north shore of Barter Island, which is between the Okpilak and Jago Rivers on the Beaufort Sea
coast. Barter Island is one of the largest of a series of barrier islands along the north coast and is about 482 km
(300 mi) east of Point Barrow. Kaktovik has been an important “place of barter” for centuries. Canadian and
Barrow Inupiat stopped on Barter Island to trade. In 1923, the white trader, Tom Gordon, established a store at
Barter Island that provided a permanent location for resident trappers for trading furs and gaining supplies, as well
as a convenient stopover for trading. With reindeer introduction to the area in the 1920’s, the settlement slowly
grew into a permanent village (Kevin Waring Associates, 1989).

Like Nuigsut, much of Kaktovik’s marine subsistence-harvest area is within the proposed Sale 144 lease-sale area;
and its terrestrial mammal, fish, and bird subsistence-harvest areas include a possible landfall at Bullen Point.
Kaktovik also would be used for some lease-sale air support.

b. Social Organization: The social organization of communities near the Sale
144 area is strongly kinship-oriented. Kinship formed “the axis on which the whole social world turned” (Burch,
1975). Historically, households were composed of large, extended families; and communities were kinship units.
Today, there is a trend away from the extended-family household because of increases in mobility, availability of
housing, and changes in traditional kinship patterns. However, kinship ties in Inupiat society continue to be
important and remain a central focus of the social organization.

The social organization of the North Slope Inupiat encompasses not only households and families but wider
networks of kinspeople and friends. These various types of networks are related through various overlapping
memberships and also are embedded in those groups that are responsible for hunting, distributing, and consuming
subsistence resources (Burch, 1970).

An Inupiat household on the North Slope may contain a single individual or group of individuals who are related
by marriage or ancestry. However, other individuals—related by birth, marriage, or friendship—may visit for
extended periods and take their meals and sleep in this household. In fact, they may periodically visit a round of
households where they stay for limited periods on a regular basis. The members of an Inupiat household are fluid;
relatives or friends may drop in and share meals and sleeping facilities for extended periods; and meals, baby-
sitting, and other reciprocal activities regularly take place with other relatives and friends at their residences. The
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interdependencies that exist among Inupiat households differ markedly from those found in the U.S. as a whole. In
the larger non-Inupiat society, the demands of wage work emphasize a mobile and prompt workforce. While
modern transportation and communication technologies allow for contact between parents, children, brothers,
sisters, and other extended-family members, more often than not independent nuclear households (father, mother,
and children) or conjugal pairs (childless couples) form independent “production” units that do not depend on
extended-family members for the day-to-day support of food, labor, or income. Naturally, many people depend
on their families for emotional support via the telephone or, in times of crisis, via air transportation. They also
know that their extended-family might provide income for medical emergencies and help with bills during periods
of unemployment. However, a key contrast between non-Native and Inupiat cultures occurs in their differing
expectations—the Inupiat expect and need support from extended-family members on a day-to-day basis.

Associated with these differences, the Inupiat hold unique norms and expectations about sharing. Households are
not necessarily viewed as independent economic units; and giving, especially by successful community members
{e.g., hunters), is regarded as an end in itself, although community status and esteem accrue to the generous.
Kinship ties are strengthened through sharing and exchanging of subsistence resources (Nelson, 1969; Burch,
1971; Worl, 1979; ACI/Braund, 1984; ACI/Courtmage/Braund, 1984; Luton, 1985; Chance, 1990). Kinship also
is strengthened through cooperation in terms of group efforts to provide cash and equipment for subsistence
activities (ACI/Courtnage/Braund, 1984).

c. Culturql Values: Traditional Inupiat values were centered on the Inupiat’s
close relationship with natural resources, specifically game animals. The Imupiat also had a close relationship to the
supernatural with specific beliefs in animal souls and beings who controlled the movements of animals. Other
values included an emphasis on the community and its needs and its support of other individuals. The Inupiat
respected persons who were generous, cooperative, hospitable, humorous, patient, modest, and/or industrious
(Lantis, 1959; Milan, 1964; Chance, 1966, 1990). Although there have been substantial social, economic, and
technological changes in Inupiat lifestyle, subsistence continues to be the core or central organizing value of Inupiat
socioculturat systems in the Sale 144 area. The Inupiat remain socially, economically, and ideologically loyal to
their subsistence heritage. Indeed, “most Inupiat still consider themselves primarily hunters and fishermen”
{(Nelson, 1969). This refrain is repeated again and again by the residents of the North Slope (Kruse et al., 1983;
ACI/Braund, 1984; Impact Assessment Inc., 1990a,b; USDOI, MMS, 1994). Task groups still are organized to
hunt, gather, and process subsistence foods. Cooperation in hunting and fishing activities also remains an
important part of the Inupiat life, With whom one cooperates is a major component of the definition of significant
kin ties (Heinrich, 1963). Since subsistence tasks are, to a large extent, age and sex specific, subsistence task
groups are important as well for the definition of relations such as the roles of husband and wife, child and parent,
friend, etc. (Wolfe, 1981; Thomas, 1982; Jorgensen, 1984; Little and Robbins, 1984; Chance 1990). In addition,
large amounts of subsistence foods are shared within the community. Whom one gives to and receives from are
major components of the definition of significant kin ties (Heinrich, 1963; ACIl/Courtnage/Braund, 1984).

On the North Slope, “subsistence” is much more than an economic system; the hunt, the sharing of products of the
hunt, and the beliefs surrounding the hunt tie families and communities together, connect people to their social and
ecological surroundings, link them to their past, and provide meaning for the present. Generous hunters are
considered good men. Good hunters are often respected leaders. Good health comes from a diet of products of
the hunt. Young hunters still give their first game to the community elders. To be generous brings future success.
These are but some of the ways in which subsistence and beliefs about subsistence join with sociocultural systems.

The cultural value placed on kinship and family relationships is apparent in the sharing, cooperation, and

subsistence activities that occur in Inupiat society, as discussed above. However, cultural value also is apparent in
the patterns of residence, reciprocal activities, social interaction, adoption, political affiliations (some families will
dominate one type of government administration, ¢.g., the village corporation), employment, sports activities, and
membership in voluntary organizations (Mother’'s Club, Search and Rescue, etc.) (ACI/Courtmage/Braund, 1984).

Bowhead whaling remains at the center of Inupiat spiritual and emotional life; it embodies the values of sharing,
association, leadership, kinship, arctic survival, and hunting prowess. The spring whale hunt off the Chukchi Sea
lead system ties together these values with feasting and food preferences and symbolizes cultural integrity (see
Bockstoce et al., 1979; ACI/Courtnage/Braund, 1984), Barrow resident Beverly Hugo testifying at the public
hearings for Beaufort Sea Sale 124 summed up Tvupiat cultural values this way:
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. . .these are values that are real important to us, to me; this is what makes me who T am.
. . .the knowiedge of the language, our Inupiat language, is a real high one; sharing with
others, respect for others; we respect other people; and cooperation; and respect for elders;
love for children; hard work; knowledge of our family tree; avoiding conflict; respect for
nature; spirituality; humor; our family roles. Hunter success is a big one, and domestic
skills, responsibility to our tribe, humility. . . .These are some of the values. . .that we
have. . .that make us who we are, and these values have co-existed for thousands of years,
and they are good values. . .. (Beaufort Sea Sale 124 FEIS, USDOI, MMS, 1990).

The ramifications of the whale hunt are more than emotional and spiritual. The organization of the crews does
much to delineate important social and kin ties within communities and to define community-leadership patterns as
well. The structured sharing of the whale helps determine social relations both within and between communities
(Worl, 1979; ACI/Courtmage/Braund, 1984; Impact Assessment, Inc., 1990a).

Additionally, the task-group formation and structured sharing that surround other subsistence pursuits are likewise
important to Inupiat society. For example, the organization of summer boat crews for seal, walrus, and bird
hunting helps to define kin ties and leadership within communities. The sharing of the proceeds of these hunts
establishes meaningful ties between individuals and families. What occurs for summer boat hunting holds true for
caribou hunting, fishing, and other subsistence pursuits, as well. In these communities, the giving of meat to
elders does more than feed old people; it bonds giver and receiver together, joins them to a living tradition, and
draws them into their community.

Today, this close relationship between the spirit of a people, their social organization, and the cultural value of
subsistence hunting may be unparalleled when compared with other American energy-development situations. The
Inupiat people’s continuing strong dependence on subsistence foods, particularly marine mammals, creates a unique
set of potential effects from offshore oil development on the social and cultural system. Barrow resident Daniel
Leavitt articulated these concerns this way during the 1990 public hearing for Beaufort Sea Sale 124: “. . as1
have lived in my Inupiat way of livelihood, that’s the only. . .thing that drives me on is 1o get something for my
family to fill up their stomachs from what I catch” (Beaufort Sea Sale 124 FEIS, USDOI, MMS, 1990). One
analysis of Inupiat concerns about oil development was based on a compilation of approximately 10 years of
recorded testimony at North Slope public hearings for State and Federal energy-development projects. The most
concerns centered on the subsistence use of resources, including damage to subsistence species, loss of access to
subsistence areas, loss of Native foods, or interruption of subsistence-species migration. These four concerns
represent the concemns expressed in 83 percent of all the testimony taken on the North Slope (Kruse et al., 1983,
Table 16; USDOI, MMS, 1994; Human Relations Area Files, Inc., 1992).

Another great concern that North Slope Borough Inupiat communities observe is the lack of traditional knowledge
and testimony appearing in governmental analyses documents, particularly MMS’s oil lease-sale EIS’s. Mayor
George N. Ahmaogak, Sr., of the North Slope Borough said in a 1990 letter to MMS: “The elders who spoke
particularly deserve a response to their concerns, . . You should respect the fact that no one knows this environment
better than Inupiat residents. . .” (Mayor’s letter to Alan Powers, MMS Regional Director, May 9, 1990). In 1993
public testimony concerning a Letter of Authorization for bowhead whale monitoring at the Kuvlum Prospect,
Burton Rexford, Chairman of the Alaska Eskimo Whaling Commission, stated that the most important information
would come from whaling captains, crew members, and whaling captains’ wives. “We know our environment—
our land and resources—at a deep level” (LOA Hearing Minutes, 1993). These same concerns were unanimously
echoed by those testifying at the Barrow, Kaktovik, and Nuigsut public hearings for Beaufort Sea Sale 144 in
November 1995 (Barrow, Kaktovik, and Nuigsut Public Hearing Transcripts, Beaufort Sea Sale 144, November 6-
8, 1995).

d. Other Issues: Other issues important to an analysis of sociocultural systems
are those that will affect or are already affecting Inupiat society. Sections IT1.C.2 of the Sale 97 and Sale 124
FEIS’s detail issues about fiscal and institutional growth in the NSB, changes in employment, increases in income,
decreases in Inupiaq fluency, rising crime rates, and substance abuse; these issues are summarized in this section.
The Sale 87 FEIS (USDOI, MMS, 1984, Sec. II1.C.2), the Sale 97 FEIS (USDOI, MMS, 1987a, Sec. 1I1.C.2),
and the Sale 124 FEIS (USDOI, MMS 1990, Sec. II1.C.2) consider the NSB’s fiscal and institutional growth; and,
in addition, Smythe and Worl (1985) and Impact Assessment, Inc. (1990a) detail the growth and responsibilities of
local governments,
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The NSB provides most government services for all five communities that might be affected by Sale 144. These
services include public safety, public utilities, fire protection, and some public-health services. The NSB grew
steadily in the late 1970’s and early 1980's. Future fiscal and institutional growth is expected to be limited because
of economic constraints to direct Inupiat participation in oil-industry employment and growing constraints in the
Statewide budget, although NSB revenues remain healthy and its own permanent fund account continues to grow as
does its role as primary employer in the region (Kruse et al., 1983; Harcharek, 1992). A massive NSB CIP in the
early 1980’s built facilities such as schools, houses, roads, community buildings, fire stations, and health clinics
and provided employment for the North Slope residents, The Arctic Slope Regional Corporation, formed under
ANCSA, runs several subsidiary corporations. Most of the communities also have an Indian Reorganization Act
(IRA) government as well as a city government. The IRA and village-corporation governments have not provided
much in the way of services in the NSB.

The NSB CIP caused the median yearly income of Natives to increase from $6,923 in 1970 to $32,515 in 1980
(per capita, not inflation adjusted) (Smythe and Worl, 1985). This increase was almost totally related to increases
in Borough-related or Borough-created jobs. However, with decreasing oil revenues in 1985 and 1986, CIP
employment opportunities decreased, and there was concern on the North Slope about future employment
opportunities. Additionally, the oil industry continues to report a high turnover in the Native workforce due to
conflicts between village life and industry work schedules (Marshall, 1993). The CIP downturn and the
consequent concern about employment has been alleviated to a large degree by steady NSB service-employment
increases and the development of the Resident Employment and Living Improvement (RELI) Program (similar to
earlier CIP programs but of a smaller scale) since the mid-1980's, although total per capita earnings are much less
than during the CIP boom (Impact Assessment, Inc., 19902, Human Relations Area Files, Inc., 1992; Harcharek,
1952).

While decreases in Native-language fiuency have been noted among yountger NSB residents, North Slope Inupiat
stil} are generally bilingual. About 87 percent speak Inupiaq with some fluency and, of those, only about 6 percent
either cannot speak English or speak it poorly. Although most people can speak Inupiaq, there seems to be a
number of younger Inupiat who speak English exclusively to their children and who question their own fluency in
Inupiaq when speaking (Galginaitis, 1984; Luton, 1985; Impact Assessment, Inc., 1990a). The NSB School
District continues to introduce Inupiaq texts into the school curriculum and is committed to the teaching of its
Native language.

Recent statistics on homicides, rapes, and wife and child abuse present a sober picture of some aspects of life in
NSB communities. Violent deaths account for more than one-third of all deaths on the North Slope. The Alaska
Native Health Board (ANHB) notes the “overwhelming involvement of alcohol (and drug) abuse in domestic
violence, suicide, child abuse, birth defects, accidents, sexual assaults, homicide and mental illness” (ANHB,
1985). Lack of comparable data makes it impossible to compare levels of abuse and violence between aboriginal
(prior to contact with Caucasians), traditional (from the time of commercial whaling through the fur trade), and
modern (since World War II) Inupiat populations, Nonetheless, it is apparent from reading earlier accounts of
Inupiat society that there has been a drastic increase in these social problems, although a study conducted in the
early 1980’s on the North Slope indicates that no direct relationship was found between energy development and
“accelerated social disorganization” (Kruse, Kleinfeld, and Travis, 1982, cited in Impact Assessment, Inc.,
1990b). Studies done in Barrow (Worl and Smythe, 1986) detail the important changes in Inupiat society that have
occurred during the last decade in response to these problems. Services provided by outside instimtions and
programs recently have begun to assume a greater responsibility for functions formerly provided by extended
families. Today, there is an array of social services available in Barrow that is more extensive for a community of
this size than anywhere in the U.S. (Worl and Smythe, 1986).

The baseline of the present sociocultural system includes change and strain. The very livelihood and culture of
North Slope residents come under increasingly close scrutiny and regulation. The physical landmarks and
regularities of life, such as homes, schools, and roads, all serve as evidence of massive change and growth. In
such a sitation, the potential for “lost spirit”—or the losing one’s Native identity and “soul,” —increases (Vesilind,
1983). This increase in stresses on social well-being and on cultural integrity and cohesion comes at a time of
economic well-being that has not been challenged as significantly as once thought by the decline in CIP funding
from the State of Alaska. This has come about mostly through the dramatic growth of the Borough's own
permanent fund and the NSB taking on more of the burden of its own capital improvement. Even though State
funding has decreased significantly since the mid-1980’s (with a brief but dramatic increase in unemployment in
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1984 and 1985), by 1992 unemployment rates were lower than in 1980, and NSB government expenditures had
increased from $63 million in 1982 to $119 million in 1991 (Kruse et al., 1983; Harcharek, 1992; Impact
Assessment, Inc., 1990b).

3. Subsistence-Harvest Patterns:

a. Introduction: This section describes the subsistence-harvest patterns of the
Inupiat (Eskimo) communities closest to the Sale 144 area: Barrow, Atqasuk, Nuigsut, and Kaktovik. This
community-by-community description provides general information on subsistence-harvest patterns, harvest
information by resource and community, timing of the subsistence-harvest cycles, and harvest-area concentrations
by resource and by community. Subsistence-harvest patterns of several of the communities adjacent to the Beaufort
Sea Sale 144 area are described in Section III.C.3 of the Beaufort Sea Sale 97 FEIS (USDOI, MMS, 1987a) and
the Beaufort Sea Sale 124 FEIS (USDOI, MMS, 1990) and are incorporated by reference. The following summary
description is augmented by information from current studies including ADF&G (1993a,b); Berman, Goldsmith,
and Hull (1990); Stephen R. Braund and Associates (1989); Stoker and Krupnik (1993); USDOI, FWS (1992);
Human Resources Area Files (1992, 1994); Impact Assessment, Inc. (1990a,b,c,d); Kevin Waring and Associates
(1989); and Marshall (1993).

The community residents adjacent to the Sale 144 area participate in a subsistence way of life. While new elements
have been added to the way people live, this way of life is a continuation of centuries-old traditional patterns. Untii
January 1990, Alaska statutes defined “subsistence uses™ as: “the non-commercial, customary and traditional uses
of wild, renewable resources by a resident domiciled in a rural area of the state for personal or family consump-
tion” (AS Sec. 16.05.940); and subsistence uses were given priority over other uses. In January 1990, as a result
of McDowell vs. State of Alaska, this law was declared unconstitutional by the Alaska Supreme Court. However,
Federal law (Title VIII of ANILCA) continues to define Alaskan subsistence and grants it priority over other uses
as well. The new ruling means Alaska cannot legally (according to State law) establish rural preference for
subsistence. The effect of the Alaska Supreme Court’s decision was stayed until July 1, 1990. The State had until
then to devise a solution to the issues raised in the McDowell decision. The Alaska State Legislature was not able
to pass any subsistence legislation despite a special session called for that purpose. On Federal lands in Alaska,
Federal laws grant subsistence priority over other uses, and Federal Agencies are now managing these hunts and
will continue to do so until State legislation can be enacted (USDOI, FWS, 1992).

Subsistence activities, which are assigned the highest cultural value by the Inupiat, provide a sense of identity as
well as an important economic activity. The importance of hunting to the maintenance of cultural identity is
expected to grow in the near future as social pressures associated with oil development build.

Inupiat concems regarding oil development for Sale 144 that were identified during scoping can be divided into
four categories: (1) direct damage to subsistence resources and habitats, (2) disruption of subsistence species
during migration, (3) disruption of access to subsistence areas, and (4) loss of Native food.

Effects on subsistence could be serious even if the net quantity of available food did not decline. Some species are
important for the role they play in the annual cycle of subsistence-resource harvests. However, the consumption of
harvestable subsistence resources provides more than dietary benefits; these resources also provide materials for
personal and family use, and the sharing of harvestable subsistence resources helps maintain traditional family
organization. Subsistence resources provide special foods for religious and social occasions such as Christmas,
Thanksgiving, and—the most important ceremony in the communities adjacent to the Sale 144 area—Nalukataq,
which celebrates the bowhead whale harvest. The sharing, trading, and bartering of harvestable subsistence
resources structures relationships among communities adjacent to the Sale 144 area, while the giving of such foods
helps maintain ties with family members elsewhere in Alaska. Finally, subsistence provides a link to the cash
economy. Households within the communities earn cash from crafting walrus ivory and whale baleen and from
harvesting furbearing mammals. As the availability of wage earnings associated with the oil industry and NSB CIP
projects has declined and continues to decline in future years, this link may be expected to increase in importance
in the communities of the sale area, These are examples of possible effects on consumption. The production side
of the subsistence system may be affected as well. The temporary elimination of a species from a community’s
subsistence-harvest spectrum could impair the hunt of that particular species without substantially affecting the
overall diet.
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b. Community Subsistence-Harvest Patterns: This section provides
general information regarding subsistence-harvest patterns in all of the communities close to the Sale 144 area. The
extent of the subsistence area used by each community in the sale area is shown in Figure 111.C.3-1. Figures
II1.C.3-2 through II1.C.3-7a show the harvest-concentration areas for the various subsistence resources used by the
communities of Barrow, Atgasuk, Nuigsut, and Kaktovik. Specific information regarding the harvest areas,
species harvested, and quantities harvested is provided in the fellowing discussion of each community. Under
certain conditions, harvest activities may occur anywhere in the sale area; but they tend to be concentrated along
rivers and coastlines, near communities, and at particularly productive sites.

While the subsistence areas and activities of all four communities near the sale area would be affected at least
indirectly by proposed Sale 144, most of the marine-subsistence-harvest areas of Nuigsut and Kakiovik lie within
the Sale 144 boundary. Parts of Atgasuk’s and Barrow’s marine-subsistence-harvest areas—for bowhead whales
and other marine mammals, marine fishes, and migratory waterfowl—lie within this boundary. The caribou-
hunting areas of Barrow, Atgasuk, Nuigsut, and Kaktovik would be most directly affected by pipelines and other
onshore facilities associated with the proposed action.

The subsistence harvest of vegetation by communities adjacent to the Sale 144 area is limited, while the harvest of
faunal resources such as marine and terrestrial mammals and fishes is heavily emphasized. The spectrum of
available resources in this region is limited when compared with more southerly regions. Table II1.C.3-1 presents
a list of resources harvested by each community in the sale area, and Table III.C.3-2 compares the proportion of
Inupiat household food obtained from subsistence in the years 1977, 1988, and 1993 (see the Beaufort Sea Sale 97
FEIS, Sec. II1.C.3 [USDOI, MMS, 1987a], the Chukchi Sea Sale 109 FEIS [USDOI, MMS, 1987b], and the
Beaufort Sea Sale 124 FEIS {USDOI, MMS, 1990)).

While subsistence-resource harvests differ from community to community, the resource combination of caribou,
bowhead whales, and fishes was identified as being the primary grouping of resources harvested (Table IT11.C.3-3).
Available data on kilograms (kg)} of harvested and/or consumed subsistence resources provide a good idea of
subsistence levels and dependency (Stoker, 1984, as cited by ACL/Braund, 1984; Stephen R. Braund & Associates,
1989a, b; Stephen R, Braund & Associates, 1993b; ADF&G, 1993a, b). Caribou is the most important overall
subsistence resource in terms of effort spent hunting, quantity of meat hunted, and quantity of meat consumed
{effort spent hunting is measured by frequency of hunting trips rather than total kg harvested). The bowhead
whale is the preferred meat and the subsistence resource most important as the basis for sharing and community
cooperation (Stoker, 1984, as cited by ACl/Braund, 1984); in fact, the bowhead could be said to be the foundation
of the sociocultural system (see the Sale 97 FEIS, Sec. HI.C.3), Depending on the community, fish is the second-
or third-most important resource after caribou and bowhead whale (Table II1.C,3-3). The bearded seal and various
types of birds also are considered primary subsistence species. Waterfowl are particularly important during the
spring when they provide variety to the subsistence diet. Seal oil from hair and bearded seals is an important staple
and a necessary complement to other subsistence foods.

Whaling is a major concern in the Sale 144 area. The subsistence pursuit of bowhead whales occurs at Barrow,
Nuigsut, and Kaktovik and is the most valued activity in the subsistence economy of these communities today.

This is true in spite of harvest constraints by imposed quotas of the International Whaling Commission (IWC);
relatively plentiful supplies of other resources such as caribou, fish, and other subsistence foods; and a limited
supply of retail grocery foods (except in Barrow). Whaling traditions include kinship-based crews, use of skin
boats, shoreline preparation for distribution of the meat, and total community participation and sharing. In spite of
the rising cash income, these traditions remain as central values and activities for alt Inupiat in these communities
(see Sale 97 FEIS, Sec. 111.C.3, and Sale 124 FEIS, Sec. II1.C.3, for a discussion on the cultural importance of
whaling).

Bowhead whaling strengthens family and community ties and the sense of a common Inupiat heritage, culture, and
way of life. In this way, whaling activities provide strength, purpose, and unity in the face of rapid change.
Barrow is the only community within the area that harvests whales in both the spring and the falt (see Fig. I11.C.3-
2). Nuigsut and Kaktovik residents hunt bowhead only during the fall season.

Harvest data for Barrow, Nuigsut, and Kaktovik are only estimates that represent average values. Because of this
limitation, resource-harvest data are presented in terms of a 20-year average (from 1962-1982) for selected North
Stope communities (Table IT1.C.3-3). Table III,C.3-3, which shows the contribution made by various harvestable
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Subsistence—Harvest Areas for Sale 144 Communities
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Figure I[1.C.3-3. Subsistence—Harvest—Concentration Areas for Belukha Whales
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Figure III.C.3—4. Subsistence—Harvest—Concentration Areas for Caribou
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Figure Mi.C.3-8. Subsistence—Harvest—Concentration Areas for Walruses
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Figure I.C.3—7. Subsistence—Harvest—Concentration Areas for Fishes
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Figure III.C.3—7a. Subsistence—Harvest—Concentration Areas for Waterfowl




Table II1.C.3-1
Subsistence Resources Harvested by Selected North Slope Communities'

Barrow Atqasuk Nuigsut® Kaktovik
Resource C/IN? IN* IN/C C/IN
Bowhead Whales® X X X X
Caribou X X X X
Fishes X X X X
Belukha Whales X X X X
Seals (Ringed/Spotted) X X X X
Bearded Seals X X X X
Walruses X X X X
Polar Bears X X X X
Moose X X X X
Brown Bear X X X X
Musk Ox X
Sheep X X X X
Small Land Mammals X X X X
Ducks X X X X
Geese® X X X X
Ptarmigan X X X X
Bird Eggs X X X X
Berries X X X X
Plants/Greens/Mushrooms X X X X

Sources: NSB Contract Staff, 1979:10-14; ACI/Braund, 1984, Tables 96, 97, 98, and 108; ADF&G,
1993a, b; Stephen R. Braund and Associates, 1993a, b.

! This list of resources is derived from NSB Contract Staff (1979:14) and ADF&G, Community
Profile Database (1993). For the purposes of this table, primary" and "secondary” resources
are joined and designated with an "X." Following ACI/Braund (1983, Tables 96, 97, 98, and 108), bowhead
whales, caribou, and fishes are listed first to designate their relative importance.

z In 1985, two Nuigsut households worked on a successful Barrow whaling crew (ADF&G, 1993a).

3 C = Coastal/Marine; IN = Inland/Freshwater, the code listed first is emphasized.

4 Atqasuk harvests caribou, fishes, and waterfowl in certain areas used by Barrow subsistence
hunters, and the subsistence hunt for marine mammals finds Atgasuk hunters in Barrow whaling
crews in the spring.

3 Of these three important resources—bowhead whales, caribou, and fishes——caribou and

fishes are major resources for both inland and coastal settfements. Bowhead whales are an

important resource for all coastal North Slope communities.

Migratory birds, particularly geese, are of increasing importance to the subsistence system;

however, because of their limited mass, they cannot be classed with bowheads, caribou, or fishes.



Table 111.C.3-2
Proportion of Inupiat Household Food Obtained from Subsistence Activities, 1977, 1988, and 1993
(proportion is measured in percent)

All Communities of the North Slope Borough

Proportion 1977 1988 1993
None 13 20 18
Less Than Half 42 3] 25
Half 15 14 15
More Than Half 30 35 42

North Slope Borough Excluding Barrow

Proportion 1977 1988 1993
None 16 14 13
Less Than Half 35 31 26
Half 12 14 15
More Than Half 37 28 46

Barrow Only

Proportion 1977 1988 1993
None 11 26 25
Less Than Half 49 32 24
Half 18 15 13
More Than Half 23 28 38

Source: Harcharek, 1995.




Table II1.C.3-3
Annual Harvest of Subsistence Resources Averaged for
the Period 1962-1982 for Selected North Slope Communities" **
(percentage distribution of responses)

Resource Barrow Nuigsut Kaktovik
Bowhead Whales 10.10 0.30 1
89,890 2,670 8,900
21.3% 8.6% 27.5%
Caribou 3,500 400 75
245,000 28,000 5,250
58.2% 90.2% 16.2%
Walruses 55 - +3
19,250 — 1,050
4.6% — 3.2%
Bearded Scals 150 — 30
12,000 — 2,400
2.9% 7.4%
Hair Seals 955 --—- 70
18,145 o 1,330
4.3% 4.1%
Belukha Whales 5 - 5
2,000 --- 2,000
0.5% --- 6.2%
Polar Bears 7 1 4
1,125 225 900
03% 0.1% 2.8%
Moose 3 - 3
1,125 - 1,125
0.3% — 3.5%
Dall Sheep 0.0 -— 27
0 - 1,227
0% — 3.8%




Table I11.C.3-3
Annual Harvest of Subsistence Resources Averaged for
the Period 1962-1982 for Selected North Slope Communities” >
{percentage distribution of responses)

{continued)
Small Land Mammals |---°
--- 4

455 - 136

0.1% - 0.4%
Birds - - 4

3,636 —- 136

0.9% 0.4%
Fishes -3 — 4

27,955 7,045

6.6% --- 21.7%
| Vegetation — — —
Total Harvest (kg) 421,031 --- 32,408
Per Capita Harvest 245 - 219

Source: Stoker, 1983, as cited by ACl/Braund, 1984.
' For each resource, data are expressed in descending order as follows: number of animals harvested,
usable weight (kg), and percentage of average total community harvest. Note

that --- denotes no data.

The actual per capita harvests may be somewhat higher because of incomplete data and underestimates of
some harvests. See also footnotes to Tables III.C.3-5 and H1.C.3-7.

No data are available for Atqasuk.

Caribou-harvest statistics were available only for 1976, and harvest levels were not available

for most other species. Consequently, the percentages of average total community harvest

may not be representative of actual percentages.

Data expressed only as usable weight (kg) rather than as number of animals harvested.




subsistence resources to the Native diet, is based on the amount of usable meat and fat contributed to the diet rather
than on the number of animals harvested. The 20-year averages do not reflect the important shift in subsistence-
harvest patterns that occurred in the late 1960°s, when the substitution of snowmachines for dogsleds decreased the
importance of ringed seals and walruses (two key dog foods) and increased the relative importance of waterfowl in
the subsistence system. While ringed seals and walrus (to some extent) remain significant human foods, and
walrus stilt provide important raw materials for Native handicrafts, this shift illustrates that technological or social
change may lead to long-term modifications of the subsistence system. The loss of high-paying wage work on CIP
projects in the 1980°s actually may have contributed to an increase in subsistence-resource harvests. The hunting
of walrus and polar bears, particularly, may increase because of their importance for Native handicrafts. Because
of changes in technology and in the subsistence-harvest patterns mentioned above, the dietary importance of
waterfowl also may continue to increase (Table III.C.3-2). However, none of these changes would affect the
central and specialized dietary roles that caribou, whales, and fish—the three most important subsistence-food
resources—play in the NSB subsistence system and for which there are no viable substitutes.

(1) Barrow: As with other communities adjacent to the Sale 144 area,
Barrow residents (population 3,469 in 1990 [USDOC, Bureau of the Census, 1991]) enjoy a diverse resource base
that includes both marine and terrestrial animals. Barrow’s location is unique among the communities in the sale
area: the community is a few miles southwest of Point Barrow, the demarcation point between the Chukehi and
Beaufort Seas. This location offers superb opportunities for hunting a diversity of marine and terrestrial mammals
and fishes. Barrow could be used as an air-support-staging base for exploration, and a possible pipeline route from
Pitt Point (in the high case) would transit a portion of Barrows’s terrestrial subsistence-harvest area.

(a) Bowhead Whales: Unlike residents of other communities
close to the Sale 144 area, Barrow residents hunt the bowhead whale during both spring and fall; however, more
whales are harvested during the spring whale hunt, which is the major whaling season. In 1977, the IWC
established an overall quota for subsistence hunting of the bowhead whale by Alaskan Inupiat. The quota currently
is regulated by the Alaska Eskimo Whaling Commission (AEWC), which annually decides how many bowheads
each whaling community may take. Table III.C.3-4 indicates bowhead whale-subsistence harvests for the
communities of Barrow, Atqasuk, Nuigsut, and Kaktovik for the 33-year period from 1962 to 1995 (see also Table
1I1.C.3-7). Barrow whalers continue to hunt in the fall to meet their quota, as well as seek strikes that can be
transferred to the community from other villages from the previous spring hunt. There are approximately 30
whaling camps along the edge of the landfast ice. The locations of these camps depend on ice conditions and
currents; and, normally, strong currents and many leads near Point Barrow prohibit crews from camping near the
actual point. Most whaling camps are located south of Barrow, some as far south as Walakpa Bay. Depending on
the season, the bowhead is hunted in two different areas. In the spring (from early April untl the first week of
June [Fig. III.C.3-8]), the bowheads are hunted from leads that open when pack-ice conditions deteriorate. At this
time, bowhead whales are harvested along the coast from Point Barrow to the Skull Cliff area (Fig. I11.C.3-2).

The distance of the leads from shore varies from year to year. The leads generally are parallel and quite close to
shore, but occasionally they break directly from Point Barrow to Point Franklin and force Barrow whalers to travel
over the ice as much as 16 km offshore to the open leads. Typically, the lead is open from Point Barrow to the
coast; and hunters whale only 2 to 5 km from shore. A stricken whale can be chased in either direction in the lead.
Spring whaling in Barrow is conducted almost entirely with skin boats because the narrow leads prohibit the use of
aluminum skiffs, which are more difficult to maneuver than the traditional skin boats (ACI/Courtnage/Braund,
1984). Fall whaling occurs east of Point Barrow (Fig. 111.C.3-2) from the Barrow vicinity to Cape Simpson.
Hunters use aluminum skiffs with outboard motors to chase the whales during the fall migration, which takes place
in open water up to 48 km (30 mi) offshore.

No other marine mammal is harvested with the intensity and concentration of effort that is expended on the
bowhead whale. Bowheads are very important in the subsistence economy, and they accounted for 21.3 percent
(an average of 10.10 whales per year) of the annual subsistence harvest from 1962 to 1982 (Table I11.C.3-3). In
1988 and 1989, a 2-year subsistence study was conducted in Barrow (Braund, 1989b). In this 2-year period, 40.7
percent of the total harvest was marine mammals, and 33.6 of the total harvest was bowhead whales (Table III.C.3-
5). As with all species, the harvest of bowheads varies from year to year; over the past 30 years, the number taken
each year has varied from 0 to 23 (Table I11.C.3-4). In the memory of community residents, 1982 is the only year
in which a bowhead whale was not harvested (ACI/Courtmage/Braund, 1984).
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Table I111.C.3-4

Annual Subsistence Harvest of Bowhead Whales for Selected North Slope Communities, 1962-1992

Year Barrow/Atgasuk' Nuigsut Kaktovik Total
1962 5 - 0 5
1963 5 -- 0 5
1964 11 - 2 13
1965 4 — 0 4
1966 7 -- 0 7
1967 3 -- 0 3
1968 10 — 0 10
1969 11 — 0 11
1970 15 -- 0 15
1971 13 - 0 13
1972 19 - 0 19
1973 17 1 3 21
1974 9 0 2 11
1975 10 0 0 10
1976 23 0 2 25
1977 20 0 2 22
1973 4 O 2 6
1979 3 0 5 8
1980 9 0 1 10
1981 4 0 3 7
1982 0 1} 1 2
1983 2 1 1 3
1984 4 0 1 5
1985 5 1* 0 5
1986 8 1 3 12
1987 7 1 0 8
1988 11 4] 1 12
1989 10 2 3 15
1990 11 1 2 13
1991 13 2 0 14




Table I11.C.3-4
Annual Subsistence Harvest of Bowhead Whales for Selected North Slope Communities, 1962-1992

(continued)
1992 22 2 3 27
1993 6 3 3 12
1994 16 0 4 20
1995 16 4 4 24

Sources: Stoker, 1983, as cited in ACI/Braund, 1984; ADF&G, 1993a,b; George et al., 1993; Gusey, 1993; Philo et
al., 1994; Stoker and Krupnik, 1993; AEWC, 1993, 1994, 1995.

Atgasuk whalers participated in the subsistence bowhead hunt by joining Barrow whaling crews.

The community of Nuiqsut was not settled until 1973.

Prior to 1982, most Nuigsut hunters who wanted to hunt whales went spring whaling with one of the other
coastal villages (Impact Assessment, Inc., 1990a [Nuigsut]).

¢ According to ADF&G 1993a, two Nuigsut houscholds worked on a successful Barrow whaling crew and
received shares equivalent to .1 whale each (whale weight = 19.625 Ibs).



(b) Belukha Whales: Belukha whales are available from the
beginning of whaling season through June and occasionally in July and August (Fig. II1,C.3-8) in ice-free waters.
Barrow hunters do not like to hunt belukha whales during the bowhead hunt for fear of scaring the bowheads. The
hunters harvest belukhas after the spring bowhead season ends, which depends on when the bowhead quota is
achieved. Belukhas are harvested in the leads between Point Barrow and Skull CLiff (Fig. 111.C.3-3). Later in
summer, belukhas are occasionally harvested on both sides of the barrier islands of Elson Lagoon (ACI/Courtnage/
Braund, 1984). The annual average belukha harvest over the 20-year period from 1962 to 1982 is estimated at five
whales, or § percent of the total annual subsistence harvest (Table I11.C.3-3). In Braund’s (1989b) study, there
were no harvests of belukha whales in the 2-year period of data collection.

(c) Caribou: Caribou, the primary source of meat for Barrow
residents, are available throughout the year, with peak-harvest periods from February through early April and from
late June through late October (Fig. I11.C.3-8). Specific harvest-area locations for caribou are shown in Fig.
I11.C.3-4. Over the 20-year period from 1962-1982, residents harvested an annual average of 3,500 caribou
(Table 111.C.3-3), which accounts for 58.2 percent of the total annual subsistence harvest. In Braund’s study
(1989b), caribou provided 28.6 percent of the total edible pounds harvested (Table I11.C.3-6).

(d)  Seals: Hair seals are available from October through June;
however, because of the availability of bowheads, bearded seals, and caribou during various times of the year,
seals are harvested primarily during the winter months, especially from February through March (Fig. 111.C.3-8).
Ringed seals are the most common hair seal species harvested, Spotted seals are harvested only in the ice-free
summer months, Ringed seal hunting is concentrated in the Beaufort Sea although some hunting occurs off Point
Barrow and along the barrier islands that form Elson Lagoon (Fig. II1.C.3-5). During the winter, leads in the area
immediately adjacent to Barrow and north toward the point make this area an advantageous spot for sealing.
Spotted seals also are occasionally harvested off Point Barrow and the barrier islands of Elson Lagoon. Oarlock
Island in Admiralty Bay is a favorite place for hunting spotted seats (ACI/Courtnage/Braund, 1984). From 1962
to 1982, hair seal harvests were estimated at between 31 and 2,100 seals a year (Table 11I1.C.3-7). The average
annual harvest from 1962 to 1982 is estimated at 955 seals, or 4.3 percent of the total annual subsistence harvest
(Table II1.C.3-3). Hair seals, ringed only, provided 2.8 percent (417 seals) of the edible pounds harvested from
1987 to 1989 (Table If1.C.3-5; Braund, 1989b).

The hunting of bearded seals is an important subsistence activity in Barrow because the bearded seal is a preferred
food and because bearded seal skins are sought after for covering material for whaling skin-boats—six to nine skins
are needed to cover a boat. Bearded seals are harvested more than the smaller hair seals because of their larger size
and because their skins are preferred. They are hunted from spring camps in the Beaufort Sea and from open
water during the concurrent pursuit of other marine mammals. Most bearded seals are harvested during the spring
and summer months; occasionally, they are available in Dease Inlet and Admiralty Bay (Fig. I11.C.3-5)
(ACI/Courtnage/ Braund, 1984). No early harvest data were available for the number of bearded seals harvested
annually; thus, the annual subsistence harvest averaged over 20 years from 1962 to 1982 was only 150 seals, or
about 2.9 percent of the total annual subsistence harvest (Tabte II1.C.3-3). Harvests from 1988 to 1989 were
documented at 213 seals, providing 6.0 percent of the total edible pounds harvested (Table 1.C.3-5).

(e) Fishes: Barrow residents harvest marine and riverine
fishes, but their dependency on fish varies according to the availability of other resources. Capelin, char, cod,
grayling, salmon, sculpin, trout, and whitefish are harvested (ACl/Courtnage/Braund, 1984). Fishing occurs
primarily in the summer and fall months and peaks in September and October (Fig. I11.C.3-8). Fishing also occurs
concurrently with caribou hunting in the fall. From December through March, communities fish for tomcod
through the ice. The subsistence-harvest area for fish is extensive, primarily because Barrow residents supplement
their camp food with fish whenever they are hunting. From Peard Bay west of Barrow to east of Pitt Point on the
Beaufort Sea coast, marine fishing occurs in the summer in conjunction with the pursuit of other subsistence
resources (Fig. T11.C.3-7). Most fishing occurs closer to Barrow in three areas: (1) along the Beaufort Sea
coastline from Point Barrow to Walakpa Bay, (2) inside Elson Lagoon near Barrow, and (3) along the barrier
islands of Elson Lagoon (Craig, 1987). From Barrow to Peard Bay, fishing occurs primarily during the spring and
summer hunts for waterfowl and marine mammals. Intensive marine fishing takes place in the area of the Beaufort
Sea just west of the point immediately adjacent to Barrow. In Elson Lagoon and along the Beaufort Sea coast and
in Dease Inlet and Admiralty Bay, fishing occurs during the summer and fall from caribou hunting camps,
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Table II1.C.3-13

Nuigsut 1985 Subsistence-Harvest Estimates for Birds'

Total Number
Harvested Edible Pounds Harvested Estimated Community Totals
Household Number Pounds
Total Harvest Mean Per capita Harvested Harvested
Total Birds n/a - - - - -
Total Geese 708.0 3,181.5 79.54 15.08 1,345 6,045
Goose - -- -- -- - .
(nonspecified)
Brant 3.0 9.0 0.23 0.04 6 17
Whitefronted 705.0 3,172.5 79.31 15.04 1,340 6,028
Snow - -- - - - -
Canada -- -- - -- . -
Total‘Eiders n/a -- - o - -
Eiders -- -- - - . -
(nonspecified)
Common -- - -- - - -
King - - -- - - -
Spectacied -~ - -- - - -
Ptarmigan 1,030.0 721.0 18.03 3.42 1,957 1,370
Ducks 204.0 306.0 7.65 1.45 388 581

Source: ADF&G

! Number of households in the sample = 40; number of households in the community = 76.

, Community Profile Database, 1993a.




and chum salmon are the most commonly caught although there reportedly has not been a great interest in
harvesting these species (George and Nageak, 1986). Although arctic char is found in the Main Channel of the
Colville River (Entrix, Inc., 1986), it does not appear to be an important subsistence species and apparently is liked
but not abundantly caught (George and Nageak, 1986; George and Kovalsky, 1986; Moulton, 1986, pers. comm.;
ADF&G, 1993a).

The fall/winter under-ice harvest of fishes begins after freezeup when the ice is safe for snowmachine travel. Local
families fish for approximately 1 month or less after freezeup. The Kupigruak Channel is the most important fall-
fishing area in the Colville region, and the primary species harvested are arctic and least cisco; other fishing for
cisco occurs in the Nechelik and Main Channels of the Colville River. Arctic and least cisco amounted to 88 and
99 percent of the harvest in 1984 and 1985, respectively; however, this percentage varied greatly depending on the
net-mesh size, Humpback and broad whitefish, sculpin, and some large rainbow smelt also are harvested, but only
in low numbers (George and Kovalsky, 1986; George and Nageak, 1986). A fish identified as “spotted least
cisco™ also has been harvested. This fish is not identified by Morrow (1980) but may be a resident form of least
cisco (George and Kovalsky, 1986). Weekend fishing for burbot and grayling occurs at Itkillikpaat, 10 kan from
Nuigsut, but the success rate for grayling is quite low (George and Nageak, 1986).

The summer catch in 1985 totaled about 8,755 kg of mostly broadfish; and in the fall, approximately 27,682 kg of
fish were caught, totaling 36,436 kg-—an annual per capita catch of 109 kg (244 1b); some of this catch was
shipped to Barrow (Craig, 1987). A 1985 ADF&G subsistence survey estimated the edible pounds of all fish
harvested at 176.13 1b per capita (ADF&G, 1993a). In 1986, there was a reduced fishing effort in Nuigsut; and
the fall harvest was only 59 percent of that taken in 1985 (Craig, 1987).

Fish are eaten fresh or frozen; salmon also may be split and dried. Because of their important role as an abundant
and stable food source, and as a fresh-food source during the midwinter months, fish are shared at Thanksgiving
and Christmas feasts and given to relatives, friends, and community elders. Fish also appear in traditional sharing
and bartering networks that exist among North Slope communities. Because it often involves the entire family,
fishing serves as a strong social function in the community, and most Nuigsut families {out of a total 76
households) participate in some fishing activity (ADF&G, 1993a).

(h)  Marine and Coastal Birds: Waterfow] and coastal
birds are a subsistence resource that has been growing in importance since the mid-1960’s. Birds are harvested
year-round, with peak harvests in May to June and September to October (Fig. III.C.3-14). The most important
species at Nuiqsut are the white-fronted goose, Canada goose, Pacific brant, oldsquaw, eider, snow goose, and
pintail duck, although other birds, such as loons, may be occasionally harvested (see Table I1I.C.3-13; ADF&G,
1993a). Waterfowl hunting occurs mostly in the spring, beginning in June, and continues throughout the summer
and probably into September. In the summer and early fall, such hunting usually occurs as an adjunct to other
subsistence activities, such as checking nets. Nuigsut hunters may harvest Pacific brant intensely in August and
early September. Nuigsut’s primary subsistence-harvest areas for waterfowl are shown n Figure I11.C.3-7a.

(i) Moose: Moose is harvested from August to September by
beat on the Colville, Chandler, and Itkillik Rivers (Fig. I11.C.3-14). When water levels become too low in fall for
access to prime moose-harvest areas, the hunt is discontinued. Moose is too large and difficult to handie to be
hunted by Nuigsut hunters on snowmachines (Impact Assessment, Inc., 1990c). In 1985, seven moose were
harvested by 40 households (out of a total 76 households) surveyed (ADF&G, 1993a; see Table I11.C.3-11).

Figures III.C.3-15 and HI.C.3-16 indicate recent trends in Nuigsut household consumption of subsistence foods
and expenditures on subsistence activities (Harcharek, 1995).

4) Kaktovik: Kaktovik is situated on Barter Island off the Beaufort Sea
coast (population 224 in 1990 [USDOC, Bureau of the Census, 1991]). For Kaktovik, the subsistence resources
that could be affected by Sale 144 are bowhead and belukha whales, seals, polar bears, caribou, fishes, and marine
and coastal birds. The intensity of effort and preferred harvest periods are indicated in Figure I11.C.3-17; harvest
data for bowheads and polar bears for the period 1962 10 1982 are summarized by Stoker (1983, as cited in
ACI/Braund, 1984) and appear in Tables II1.C.3-3 and I11.C.3-14, More recent summaries appear in Tables
HI.C.3-4, 111.C.3-15, and I1I.C.3-16. Like Nuigsut, much of Kaktovik’s marine subsistence-harvest area is within
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Table 111.C.3-12

Nuigsut 1985 Subsistence-Harvest Estimates for Fish'

Total Number
Harvested Edible Pounds Harvested Estimated Community Totals
Household Number Pounds
Total Harvest Mean Per capita Harvested Harvested

Total Fish n/a -- - - - -

Total Whitefish | 6,450.0 15971.8 399.30 75.70 12,255 30,347

Round 5.0 50 0.13 0.02 10 10

Whitefish

(Uraraq)

Broad 4,158.0 14,137.2 352.43 67.00 7,900 26,861

Whitefish

{Akakiik)

Humpback 2,287.0 1,829.6 4574 8.67 4,345 3,476

Whitefish

Cisco 24,462.0 15,449 .4 386.24 73.22 46,478 29,354

Total Other n/a - - - - --

Freshwater

Fish

Grayling 2.134.0 1,920.6 48.02 92,10 4,055 3,650

Char {general) 558.0 1,562.4 39.06 7.41 1,060 2,969

Arctic Char 558.0 1,562.4 39.06 7.41 1,060 2,969

Burbot 352.0 1,408.0 35.20 6.67 669 2,675

Northern Pike -- - — — -- —

Lake Trout 12.0 48.0 1.20 0.23 23 91

Total Salmon 232.0 719.2 17.98 3.41 441 1,366

Chum Salmon -- -- -~ -- - --

Pink Salmon 232 719.2 17.98 3.41 441 i,366

Sitver Salmon -- - — - -- —

King Salmon -- — - - o --

Total Other 1,670.0 83.5 2.09 0.40 3,173 159

Coastal Fish

Capelin -- - - — - -

Rainbow Smelt 1,670.0 83.5 2.09 0.40 3,173 159

Arctic Cod - - — - - --

Tomcod -- - - — - -

Source: ADF&G, Community Profile Database, 1993a.

' Number of households in the sample = 40; number of households in the community = 76.




Table II1.C.3-11
Nuigsut 1985 Subsistence-Harvest Estimates for Terrestrial Mammals'

Total Number Estimated Community
Harvested Edible Pounds Harvested Totals
Household
Harvest Number Pounds
Total Mean Per capita Harvested Harvested

Caribou 270.0 31,590.0 789.75 149.72 513 60,021
Moose 7.0 3,500.0 87.50 16.59 13 6.650
Dall Sheep - - -- - - -
Brown Bear 5.0 500.0 12.50 2.37 10 950
Parka 315.0 129.1 3.23 0.61 599 245
Squirrel
Wolverine 13.0? 0.0 0.00 0.00 25 0
Arctic Fox 13.0° 0.0 0.00 0.00 25 0
Red Fox 20.0* 0.0 0.00 0.00 38 0

Source: ADF&G, Community Profile Database, 1993a.

' Number of households in the sample = 40; number of houscholds in the community = 76.
2 Not eaten.




recent polar bear subsistence harvests for the community can be seen in Table I11.C.3-9a (see also Tables III1.C.3-3
and [11.C.3-10; ADF&G 1993a). The distribution of polar bear meat may have a special, traditional form that
involves non-kin and also can play a special role during Christmas festivities. The polar bear is prized for its fur,
which is used to manufacture cold-weather gear such as boots, mitts, and coats. These items often are bartered,
given as gifts to relatives and friends, or sold. According to Nuigsut resident and whaling captain Thomas
Napageak, the taking of polar bear is not very important now because Federal regulations prevent the selling of the
hide: “as valuable as it is, [it] goes to waste when we kill a polar bear” (Nuigsut Public Hearing Transcripts,
Beaufort Sea Sale 144, November 6, 1995).

{7 Caribou: Nuigsut harvests several large land mammals,
including caribou, moose, and brown bear. Of these, caribou is the most important and is of the greatest concern
under the proposed action. Caribou is Nuigsut's primary source of meat, and data gathered in 1976 shows it
provided an estimated 90.2 percent of the total subsistence harvest (Table II1.C.3-3; Stephen R. Braund &
Associates, 1993b). More recent subsistence caribou-harvest data are shown in Table II1.C.3-11 (ADF&G,
1993a). Caribou are harvested throughout the year, with peak harvests from April through June and in September
and Qctober (Fig. 1I1.C.3-14); Nuigsut’s caribou-harvest area is shown in Figure II1.C.3-4. Caribou-harvest
statistics for 1976 show 400 caribou provided approximately 28,000 kg of meat (Stoker, 1983, as cited by
ACI/Braund, 1984). In 1985, an estimated 513 caribou were harvested, providing and estimated 60,021 edible
pounds of meat (37.5% of the total subsistence harvest; ADF&G 1993a). Because of the unpredictable movements
of the Western Arctic, Central Arctic, and Porcupine herds and because of the ice and weather- dependent hunting
techniques, Nuigsut’s annual caribou harvest can fluctuate markedly; but when herds are available and when
weather permits, caribou are harvested year-round. Elders Samuel and Sarah Kunaknana have related that caribou
hunters in the past had to go inland to hunt caribou, because they never came down to the coast as they do now (in
Shapiro and Metzner, 1979).

Hunting often is most intense in April, May, August, and September. Caribou may be the most preferred mammal
in Nuigsut’s diet; and during periods of high availability, caribou provides a source of fresh meat throughout the
year. Caribou meat often is shared with kinsmen, friends, and eldets within the community and sent to relatives as
far away as Anchorage; occasionally the meat is bartered. Caribou also plays an important part in holiday feasts.
The skins of caribou taken in July and August are used to manufacture parkas, boot soles, mitts, and mukluk tops.
The skins of caribou taken in October and November are used as blankets and sleeping pads.

(g) Fishes: Anadromous fishes provide an important
subsistence resource for Nuigsut (see Table IT11.C.3-12; ADF&G, 1993a). The harvests of most subsistence
resources, such as caribou, can fluctmate widely from year to year because of variable migration patterns and
because harvesting techniques are dependent on ice and weather conditions. The harvest of fishes is not subject to
seasonal limitations, a condition that adds to their importance in Nuigsut’s subsistence round, and Nuigsut has been
shown to have the largest documented subsistence-fish harvest on the Beaufort Sea coast (Moulton, Field, and
Brotherton, 1986). Moreover, in October and November, fishes may provide the only source of fresh subsistence
foods.

Fishing is an important activity for Nuigsut residents due to the community’s location on the Nechelik Channel of
the Colville River with its large resident fish populations. The river supports 20 species of fishes, and approxi-
mately half of these are taken by Nuigsut residenis (George and Nageak, 1986). Local residents generally harvest
fishes during the summer and fall, but the fishing season runs basically from January through May and from late
July through mid-December, with the peak harvest apparently occurring in November and early December (Fig.
II1.C.3-14). The summer, open-water harvest lasts from breakup to freezeup (early June to mid-September). The
summer harvest covers a greater area and is longer than the fall/winter harvest in duration, and a greater number of
species are caught (Figs. I11.C.3-14 and I11.C.3-7). Broad whitefish is the primary species harvested during the
summer and is the only anadromous species harvested in July in the Nechelik Channel. In July, Iake trout,
northern pike, broad whitefish, and humpback whitefish are harvested in the Main Channel of the Colville south of
Nuigsut. Traditionally, coastal areas were fished in June and July when rotting ice created enough open water for
seining. Nuigsut elder Sarah Kunaknana interviewed in 1979 said: “. . .in the little bays along the coast we start
seining for fish (igalukpik). After just seining 1 or 2 times, there would be so many fish we would have a hard
time putting them all away” (in Shapiro and Metzner, 1979), Salmon species reportedly have been caught in
August, but not in large numbers, and all five species of Pacific salmon have been reported in the Colville, Pink
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Figure 11I.C.3-14a. Recent Whale Harvest Locations Near Cross Island for the Community
of Nuigsut.




(a) Bowhead Whales: Even though Nuigsut is not located on
sometimes the coast, marine mamnmals are a major subsistence resource, especially bowhead whales.  Bowhead
whaling usually occurs between late August and early October; the exact iming depends on ice and weather
conditions. Also, ice conditions can dramatically extend the season to last longer than 2 months or contract it to
<2 weeks (Fig. 111.C.3-14). Unlike spring-whaling communities, which hunt the bowhead from the edge of ice
leads in skin boats, Nuigsut whalers use aluminum skiffs with outboard motors to hunt bowheads in open water.
Generally, they whale within 16 km (10 mi) of shore, but at times they may travel 32 kam (20 mi) or more from
shore. Bowhead whales commonly are harvested by Nuigsut residents off of Cross Island, but the entire coastal
area from Nuigsut east to Flaxman Island and the Canning River Delta may be used (see Figs. III.C.3-2 and
IT1.C.3-14a). In the past, Nuigsut has not harvested many bowhead whales [20] whales since 1972); however,
their success has improved in the past few years, with unsuccessful harvests occurring since 1982 only in the years
1984, 1988, 1993, and 1994 (see Tables II1.C.3-4, 1I1.C.3-10, and II1.C.10a). Although bowheads are not the
main subsistence resource in Nuigsut, they remain, as in other North Slope communities, culturally prominent to
residents. The bowhead is shared extensively with ather North Slope communities and often with Inupiat residents
in communities such as Fairbanks and Anchorage. Bowhead baleen is bartered in traditional networks and is
important in the manufacture of traditional arts and crafts,

(b) Belukha Whales: Belukha whales may be harvested
throughout the open-water season (Fig, II1,C,3-14) and taken incidentally to the howhead harvest (Fig, I111.C.3-3).
Little harvest information is available for Nuigsut harvests of belukha whales (see Table HI.C.3-10). While
belukhas do not have the same religious significance as bowheads, the distribution of harvested belukha whales
may have a special, traditional form that involves many non-kin, Belukha teeth are used in the production of arts
and crafts.

(c) Seals: Seals are hunted year-round (Fig, 111,C.3-14), but
the bulk of the seal harvest occurs during the open-water season, with breakup usually occurring in June. In the
spring, seals can be hunted once the landfast ice goes ice. Henry Nashanknik from Barrow related that seaward of
the McClure Islands there were huge pressure ridges that hunters traveled through in the spring, and that not too
far out from the pressure ridges there were open leads where they would hunt seals (H. Nashanknik, in Shapiro
and Metzner, 1979). When elder Bruce Nukapigak lived at Pt. MclIntyre in the 1930’s, he noted there was good
seal hunting between Cross and McClure Islands because there usually was some open watet in the channel
between the islands (B. Nukapigak, in Shapiro and Metzner, 1979). Nuigsut elder Samuel Kunaknana, when
interviewed in 1979, noted that when the ice is near shore in the summer, it is considered to be good for seal
hunting (S. Kunaknana, in Shapiro and Metzner, 1979). During the winter, these harvests consist almost
exclusively of ringed seals taken along open leads in the ocean ice. In summer, boat crews harvest ringed,
bearded, and spotted seals; and the hunt can take place along the entire Beaufort Sea coast from Cape Halkett to
Anderson Point (Fig. II1.C.3-5 and Table I11I.C.3-10). While seal meat is eaten, the dietary significance of seals
primarily comes from seal oil, served with almost every meal that includes subsistence foods. Seal oil also is used
as a preservative for meats, greens, and berries. Seal skins are important in the manufacture of clothing, and
because of their beauty, spotted seal skins often are preferred for making boots, slippers, mitts, and parka trim, In
practice, however, ringed seal skins are used more often in the making of clothing because the harvest of this
species is more abundant, Also important are bearded seal hides that are necessary for the manufacture of boot
soles. Handmade products such as boots, slippers, mitts, and parkas are sold, given as gifis to relatives and
friends, and bartered.

(d) Walruses: Walruses also are occasionally harvested during
the open-water season from June through early October (Fig. I11.C.3-14). Walrus hunting occurs along the entire
Beaufort Sea coast from Cape Halkett to Anderson Point (Fig, II1.C.3-6). Recent ADF&G subsistence-survey data
indicate that a single walrus was harvested in 1985; no new walrus data for the community have been gathered
since then (see Table I11.C.3-10; ADF&G, 1993a). Walrus meat is eaten and its ivory used in the manufacture of
traditional arts and crafis,

(e) Polar Bears: The harvest of polar bears by Nuigsut

hunters begins in mid-September and extends into late winter (Fig. I1I1.C.3-14). Polar bear meat often is
consumed, although little harvest data are available. One bear was harvested in the 1962 to 1982 period, and more
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A North Slope Borough subsistence study conducted in 1993 and Figures II1.C.3-9 and 1II.C.3-10 indicate more
recent household consumption of and expenditures on subsistence activities (Harcharek, 1995).

(2)  Atgasuk: Atqasuk (population 216 in 1990 [USDOC, Bureau of the
Census, 1991}) is the only inland community close to the Sale 144 area. The marine-resource areas used by
Atgasuk residents are inclusive of those used by Barrow residents and thus are discussed in Section I11.C.3.b(2).
Only a small portion of the marine resources used by Atgasuk residents is acquired on coastal hunting trips initiated
in Atgasuk; the majority of the marine resources are acquired on hunting trips initiated in Barrow with Barrow
relatives or friends (ACI/Courmage/Braund, 1984). Contrastingly, Atgasuk hunters harvest fish, migratory birds,
and caribou in some harvest areas that overlap with those of Barrow, as well as some exclusive to the community
(Stephen R. Braund & Associates, 1993b).

(a) Caribou: Caribou is the most important resource harvested
by Atqgasuk residents. (Atgasuk’s caribou harvest area is shown in Fig. II1.C.3-4.) Although the fall harvest is the
most important, caribou also are harvested throughout the winter and 1 early spring (Fig. II1.C.3-11). Caribou
migration patterns and limited access prohibit hunting in the late spring and summer,

In recent years, the caribou population has been high, and Atgasuk residents have not had to travel far to hunt
(distances are not available). Caribou camps along the Meade, Inaru, Topagoruk, and Chipp River drainages also
are used for fishing (ACI/Courthage/Braund, 1984).

(b) Fishes: Fish is a preferred food in Atgasuk, although in an
ACI/ Courtnage/Braund study (1984), respondents indicated that fish is the secondary resource in quantity
harvested. Most fishing occurs along the Meade River. Fish camps also are located on two nearby rivers, the
Usuktuk and the Nigisaktuvik, downstream on the Meade River, and near the Okpiksak River (Craig, 1987).
Humpback whitefish, least cisco, grayling, broad whitefish, burbot, and chum salmon are fished with gillnets and
baited hooks and by jigging (Craig, 1987). The most successful fishing months are July and August (Fig. III.C.3-
11), when water levels drop in the Meade River and becomes clearer. Nets are most commonly set close to the
community. During the fall and winter, fishing continues under the ice in the Meade River and in nearby lakes
(ACl/Courtmage/Braund, 1984; Stephen R, Braund & Associates, 1993b).

Humpback whitefish and least cisco accounted for 96 percent of the summer catch in 1983 (the only year of harvest
data), The summer gillnet fishery in the Meade and Usuktuk rivers produced a harvest of approximately 3,840 kg
of fish. Adding catches with other gear and winter catches (500 kg and 1,227 kg, respectively), the total harvest
was approximately 5,568 kg. The annual per capita catch was about 19.5 kg (Craig, 1987).

(c) Migratory Birds: Atqasuk residents harvest migratory
birds from late April through June and again from late August through September on numerous lakes and ponds as
well as on the Meade River and its tributaries (Fig. II1.C.3-11 and Fig. HI.C.3-7a). Epgpgs are gathered in the
immediate vicinity of the community for a short period in June (ACI/Courtnage/Braund, 1984; Stephen R. Braund
& Associates, 1993b).

Figures II1.C.3-12 and HI.C.3-13 are taken from a North Slope Borough subsistence study conducted in 1993 and
indicate more recent trends in Atqasuk household consumption of subsistence foods and expenditures on
subsistence activities (Harcharek, 1995).

(3) Nuigsut: Nuigsut (population 354 in 1990 [USDOC, Bureau of the
Census, 1991]) is situated near the mouth of the Colville River, which drains into the Beaufort Sea. For-Nuigsut,
the subsistence resources that might be affected by Sale 144 include bowhead and belukha whales, seals, walruses,
polar bears, caribou, fishes, and marine and coastal birds. The intensity of effort and preferred harvest periods for
Nuigsut are indicated in Figure HI.C.3-14. Most of Nuigsut’s marine subsistence-harvest area lies within the
proposed Sale 144 lease-sale area; its terrestrial mammal, fish, and bird subsistence-harvest areas are in the vicinity
of possible landfalis at Oliktok and Bullen Points.
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Table I11.C.3-9a
Annual Harvest of Polar Bear for the Harvest Years 1983 to 1994 for the Communities of
Barrow, Nuigsut, and Kaktovik

Harvest Barrow Nuiqsut Kaktovik
Season'

1983/84 27 0 1
1984/85 31 1 0
1985/86 13 4 5
1986/87 21 5 3
1987/88 14 1 6
1988/89 30? 2 10
1989/90 14 0 2
1990/91 11 0 2
1991/92 23 2 1
1992/93 26 0 3
1993/94 26 5 5

Source: Schliebe, 1995.

1 Harvest year runs from 1 Jult to 30 June.
2 Atgasuk harvested 2 bears during the 1988/89 season.



Table II1.C.3-9
Barrow 1988 to 1989
Harvest Estimates for Birds'?

Conversion Percent
Factor’ Percent of all
Edible of Total Barrow
Weight Per Edible Households
Resource Average Pounds Pounds Harvesting
Resource in Pounds Community Totals Harvested’ Harvested | Resource
Edible
Number Pounds Per Per
Harvested Harvested Houschold Capita
Total Birds n/a n/a 21,519 22.97 7.1 3.5% 32.8%
Total Geese 2,959 13,062 13.94 4.3 2.1% 18.2%
Goose 4.5 197 886 0.95 0.3 0.1% 1.5%
{nonspecified)
Brant 3.0 166 499 0.53 0.2 0.1% 3.5%
White-fronted 4.5 2,591 11,656 12.44 * ok 16.3%
£00s¢e
Snow goose 4.5 4 17 0.02 * *E 10.3%
Canada goose 4.5 1 3 0.00 * *E 10.0%
Total Eiders 4,764 7,145 7.63 2.4 1.1% 9.7%
Eiders 1.5 4,686 7,030 7.50 2.3 1.1% 9.7%
{nonspecified)
Common eider 1.5 19 29 0.03 * ** 0.4%
King eider 1.5 57 86 0.09 * ok 7.7%
Spectacled eider | 1.5 1 2 0.00 * ok 6.0%
Ptarmigan 0.7 1,792 1,254 1.34 0.4 02% 12.1%
Other Ducks 1.5 39 58 0.06 * ek 1.5%

Source: Stephen R, Braund & Associates, 1989b.
! * represents less than .1 pound.

** represents less than .1 percent.

n/a means not applicable.

Estimated sampling crrors do not include errors in reporting, recording, and converting to usable weight.
See Braund, 1989b, Table A-4, for sources of conversion factors.




Table I11.C.3-8
Barrow 1988 to 1989
Harvest Estimates for Fish'?

(continued)
Pink 3.1 9 28 0.03 * ok 03%
{Humpback)
salmon
Silver (Coho) 6.0 74 446 0.48 0.1 0.1% 1.3%
salmon
King (Chinook) 18.0 2 42 0.05 * *F 0.3%
salmon
Total Other 5709 - 1,210 1.29 * >k 4.0%
Coastal Fish
Capelin 0.2 1,676 335 0.36 * *k 3.4%
Rainbow smelt 0.2 71 14 0.02 * *ok 0.1%
Arctic cod 0.2 3,877 775 0.83 0.3 0.1% 0.2%
Tomcod 1.0 85 85 0.09 * ** 0.6%

Source: Stephen R. Braund & Associates, 1989b.
' * represents less than .1 pound.

** represents less than .1 percent.

n/a means not applicable.

Estimated sampling errors do not include errors in reporting, recording, and converting to usable weight.
See Braund, 1989b, Table A-4, for sources of conversion factors. '
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“Fable II.C.3-8a
Barrow Annual Harvest of Walrus for the Harvest Years 1988 to 1995

Year Harvest Total
Pre-Rule! 12

1988° 1

1989 11

1990 7

1991 23

1962 21

1993 30

1994 15

1995 2

Sources: Stephensen, Cramer, and Burn, 1994; Cramer, pers. com., 1996,

' Walrus harvested from December 21, 1972 to October 26, 1988.

?No data available for years 1980-1987, Stoker (1983 as cited in ACI/Courtnage/Braund,
1984) estimated an annual average harvest of 55 animals for the 9-year period 1970 to 1979
(ACI/Courtnage/Braund, 1984).

* 'Walrus harvested between October 26, 1988 and December 31, 1988. Data from 1988 to
present are FWS Marine Mammal Marking, Tagging, and Reporting Program (MTRP) data.




Table 111.C.3-8
Barrow 1988 to 1989
Harvest Estimates for Fish'?

Conversion Percent
Factor® Percent of all
Edible of Total Barrow
Weight Per Edible Households
Resource Average Pounds Pounds Harvesting
Resource in Pounds Community Totals Harvested® Harvested Resource
Edible
Number Pounds Per Per
Harvested Harvested Household Capita
Total Fish n/a n/a 58,825 62.78 19.5 9.5% 25.1%
Total Whitefish 23,797 45,604 48.67 15.1 7.3% 16.7%
Whitefish 2.0 2,663 5,326 5.69 1.8 0.9% 2.0%
(nonspecified)
Round 1.0 1,392 1,392 1.49 0.5 02% 9.0%
whitefish
Broad whitefish 25 9.674 24,184 25.81 8.0 39% 6.0%
(river)
Broad whitefish 34 1,059 3,599 3.34 1.2 0.6% 2.8%
(lake)
Humpback 25 1,395 3,488 3.72 1.2 0.6% 5.4%
whitefish
Least cisco 1.0 6,905 6,905 7.37 2.3 1.1% 2.5%
Bering, Arctic 1.0 710 710 0.76 0.2 0.1% 6.8%
cisco
Total Other 10,797 11,259 12.02 3.7 1.8% 12.9%
Freshwater Fish
Arctic grayling 0.8 9,955 7,964 8.50 2.6 1.3% 71%
Arctic char 2.8 59 166 0.18 * *iK 4.4%
Burbor (Ling 4.0 695 2,781 2.97 0.9 0.4% 3.9%
cod)
Northern pike 2.3 1 3 0.00 * ok 0.5%
Lake trout 4.0 87 346 0.37 0.1 0.1% 0.5%
Total Saimon 124 752 0.80 0.2 0.1% 12%
Salmon 6.1 34 206 0.22 0.1 *ok 0.2%
{nonspecified)
Chum (Dog) 6.1 5 30 0.03 * Hk 05%
salmon




Table II1.C.3-7
Barrow Annual Harvest of Subsistence Resources
for Which Sufficient Data Are Available, 1962-1982'

Total
Year Bowhead Whales Walruses Hair Seals® Polar Bears Harvest’
{Kg)

1962 5 -- 450 4 366,046
1963 5 165 412 A 403,824
1964 11 10 -- A 413,291
1965 4 57 114 A 351,462
1966 7 12 63 B 361,443
1967 3 55 31 - 390,284
1968 10 16 102 -4 433,996
1969 11 i 2,100 A 478,896
1970 15 39 2,000 - 461,496
1971 13 51 1,800 - 547,421
1972 19 150 1,700 6 480,196
1973 17 20 1,500 5 405,196
1974 9 35 1,000 7 407,671
1975 10 15 1,000 10 565,496
1976 23 136 1,000 9 514,346
1977 20 62 1,000 15 348,741
1978 3 30 -- 5 347.741
1979 3 30 -- 1 411,891
1980/81° 9 -6 - g’ 365,766
1981/82 4 - -- 6 412,131
1982/83 0 -- -- 14 g
Annual

Average 10.1 55 955 7.8 424 716

Source: Stoker, 1983, as cited in ACl/Braund, 1984; Schliche, 1983; Schiiebe and Evans, 1995; Stephensen,
Cramer, and Burn, 1994.

-- means no data are available,

Seal-harvest figures are estimates only and are probably on the low side.

Estimated kilograms, includes all species.

Data are not available by community, only for the entire State (Schliebe, 1987, pers. comm.).
For more recent harvest data for these species see Tables 111,C, 3-4, II1.C.3-7a, and III.C.3-7b.
See Table II1.C.3-7b.

Schliebe, 1983; 1995,
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Table II1.C.3-6
Barrrow 1988 to 1989

Harvest Estimates for Terrestrial Mammals'?

Conversion Percent
Factor® Percent of all
Edible of Total Barrow
Weight Per Edible Households
Resource Average Pounds Pounds Harvesting
Resource in Pounds Community Total Harvested® Harvested Resource
Edible
Number Pounds Per Per
Harvested Harvested Household Capita
Total Terrestrial
Mammals n/a n/a 204,558 218.3 67.8 32.9% 27.3%
Cariboun 17.0 1,523 178,195 190.2 59.1 8.6% 5.0%
Moose 500.0 50 25,163 26.9 8.3 4.0% 4.8%
Dall sheep 99.0 11 1,052 1.1 0.3 0.2% 0.6%
Brown bear 100.0 1 117 0.1 * ** 0.6%
Other Terrestrial
Mammals 14 31 0.03 * i 0.5%
Porcupine 10.0 3 26 0.03 * * 0.5%
Ground squirrel 0.4 12 5 0.01 * ok 0.1%
Wolverine n/a 3 n/a n/a n/a n/a 0.3%
Arctic fox (blue) n/a 160 n/a n/a n/a n/a 1.4%
Red fox (Cross,
Silver) /a 6 n/a n/a n/a n/a 0.1%

Source: Stephen R. Braund & Associates, 1989b.

1
2

Estimated sampling errors do not include errors in reporting, recording, and converting to usable weight.
* represents less than .1 pound.
** represents less than .1 percent.

n/a means not applicable,
See Braund, 1989b, Table A-4, for sources of conversion factors.




fall-whaling stations, and other camps. Marine fishing is conducted with gillnets and by jigging. Species harvested
include whitefishes, least cisco, grayling, and a few burbot and salmon (Craig, 1987).

Fish camps have been established at traditional family sites along the coast. These camps generally are on points of
land, at the mouths of rivers, and at other strategic locations. While coastal fishing can be an important source of
fish, most of the fishing occurs at inland fish camps, particularly in lakes and rivers that flow into the southern end
of Dease Inlet (Craig, 1987). Inland fish camps are found in the Inaru, Meade, Topagoruk, and Chipp River
drainages. These camps provide good fishing opportunities as well as access to inland caribou and birds (ACL/
Courtnage/ Braund, 1984). During 1969 to 1973, the average annual harvest of fishes was about 37,727
kilograms (kg) (Craig, 1987); from 1962 to 1982, the estimated annual average was 27,955 kg, which accounts for
6.6 percent of the total annual subsistence harvest (Table III.C.3-3). In a 1986 partial estimate of fish harvests for
the Barrow fail fishery in the Inaru River, the catch composition was least cisco (45%), broad whitefish (36 %),
humpback whitefish (16 %), arctic cisco (1%), fourhorn sculpin (1%), and burbot (0.5%) (Craig, 1987). In
Braund’s (1989b) study, 1988 to 1989 fish harvests provided 9.5 percent of the total edible subsistence harvest
(Table I11.C.3-8).

7 Walruses: Walruses are harvested during the spring
marine-mammal hunt west of Point Barrow and southwest to Peard Bay (Fig. II1.C.3-6). Most hunters will travel
no more than 24 to 32 km (15-20 mi) to hunt walruses. The major walrus-hunting effort occurs from late June
through mid-September, with the peak season in August (Fig. II1.C.3-8). The annual average harvest from 1970
through 1979 is estimated at 57 (Table I11.C.3-7). The annual average harvest over 20 years from 1962 to 1982 is
estimated at 55 walruses, or 4.6 percent of the total annual subsistence harvest (Table I1.C.3-3). Braund’s 1987 o
1989 study (1989b) indicated increased walrus harvest; a harvest of 88 walruses provided 10.9 percent of the total
edible pounds of meat harvested during this period (Table III.C.3-5). More recent subsistence-harvest figures for
walrus from 1988 to 1995 are shown in Table II1.C.3-8a.

(2) Migratory Birds: Migratory birds, particularly eider
ducks and geese, provide an important food source for Barrow residents. This is not because of the quantity of
meat harvested or the time spent hunting them, but because of the dietary importance of birds during spring and
summer. Geese are harvested more often inland, along rivers, while most eider and other ducks are harvested
along the coast (Fig, I11.C.3-7a). Once harvested extensively, snowy owls are no longer taken regularly. Birds’
eggs still are gathered occasionally, especially on the offshore islands where foxes and other predators are less
common. Waterfowl—hunted during the whaling season (beginning in late April or early May) when their flights
follow the open leads—provide a fresh-meat source for whaling camps. Later in the spring, Barrow residents
harvest many geese and ducks; the harvest peaks in May and early June and continues until the end of June (Fig.
II1.C.3-8). Birds may be harvested throughout the summer, but only incidentally to other subsistence activities. In
late August and early September, with peak movement in the first 2 weeks of September, ducks and geese migrate
south and are again hunted by Barrow residents. Birds, primarily eiders and other ducks, are hunted along the
coast from Point Franklin to Admiralty Bay and Dease Inlet. Concentrated hunting areas are located along the
shores of the major barrier islands of Elson Lagoon, as well.

After spring whaling, geese are hunted inland. A favorite spot for hunting birds is the “shooting station” at the
narrowest point of the barrier spit that forms Point Barrow and separates the Beaufort Sea from Elson Lagoon.
This area, a highly successful hunting spot during spring and fail bird migrations, is easily accessible to Barrow
residents {ACI/Courtnage/Braund, 1984). Barrow residents harvested an estimated annual average from 1962 to
1982 of 3,636 kg of birds, which accounts for about 0.9 percent of the total annual subsistence harvest (Table
HI.C.3-3). From 1988 to 1989, 21,529 pounds were harvested, accounting for 3.5 percent of the total edible
pounds harvested (Braund, 1989b; Table I11.C.3-9),

(h) Polar Bears: Barrow residents hunt polar bears from
October to June (Fig. 1II.C.3-8). Polar bears comprise a small portion of the Barrow subsistence harvest, with an
annual average of 7.8 bears barvested from 1962 to 1983 (Table I11.C.3-7), or only 0.3 percent of the annual
subsistence harvest (Table 111.C.3-3). From 1988 to 1989, 11 polar bear were harvested, providing 0.9 percent of
the total edible pounds harvested (Braund, 1989b; Table II1.C.3-5). More recent subsistence-harvest figures for
polar bears from 1983 to 1994 are shown in Table II1.C.3-9a.
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Table 111.C.3-5
Barrrow 1988 to 1989
Harvest Estimates for Marine Mammals'?

Conversion
Factor® Percent Percent of
Edible of Total all Barrow
Weight Per Edible Households
Resource Average Pounds Pounds Harvesting
Resource in Pounds Community Totals® Harvested* Harvested | Resource
Edible
Number Pounds Per Per
Harvested Harvested Household Capita
Total Terrestrial
Mammals n/a n/a 337,225 359.9 111.8 754.2% 40).7%
Bowhead whale*’ 11,612.0 9 209,015 223.1 69.3 33.6% 32.4%
772.0 88 67,623 72.2 22.4 10.9% 9.0%
176.0 213 37,467 40.0 12.4 6.0% 16.9%
Polar bear 469.0 11 5,600 6.0 1.9 0.9% 1.3%
Total Ringed and
Spotted Seals 42.0 417 17,519 18.7 5.8 2.8% 12.2%
Ringed seal 42.0 414 17,396 18.6 5.8 2.8% 12.2%
Spotted seal 42.0 3 123 0.1 * ** 0.2%

Source: Stephen R. Braund & Associates, 198%b.

! Estimated sampling errors do not include errors in reporting, recording, and converting to usable weight.

* represents less than .1 pound.

** represents less than .1 percent.

n/a means not applicable.

3 See Braund, 1989b, Table A-4, for sources of conversion factors.

4 Bowhead harvest does not contribute to the sampling error for marine mammals because the bowhead harvest is based on a
cormnplete count.

: The percent of Barrow households harvesting bowheads represents the percent of Barrow households receiving crew-
member shares at the whale-harvest site, as extrapolated from the sample households.
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1 .
These tesults include only those households that participated in the census suvey.
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Table 111.C.3-14
Kaktovik Annual Harvest of Subsistence Resources, 1962 to 1982

Year

Bowhead
Whale

Polar
Bear'

1962

=]

1663

1964

1965

1966

1967

1968

1569

1970

1971

1672

(=T =T [-r-T YR Loc i fo B [ B L= PR -]

1973

%]

1974

1975

1976

1977

1978

1979

LV N [T | o S5 T L oS

1980

1981

1982

Source: Stoker, 1983, as cited by ACIBraund, 1984; Schliche and Evans, 1993.

No subsistence-harvest data are available for the years 1962-1971.
According to Jacobson and Wentworth (1982), 28 polar bear were taken in 1980.

2

1982/83 season, and Table II1.C.3-4 for bowheads harvested since 1982.

Harvest season runs 1 July -30 June; see Table III.C.3-7a for polar bears harvested since the




the proposed Sale 144 lease-sale area, and the western edge of the community’s terrestrial mammal, fish, and bird
subsistence-harvest areas overlap a possible landfall at Bullen Point; Kaktovik also could be used for some air
support for lease activities.

(a)  Bowhead Whales: Bowhead whaling occurs between late
August and early October (Fig. II1.C.3-17), with the exact timing depending on ice and weather conditions. The
whaling season can range anywhere from greater than 1 month to less than 2 weeks, depending on these
conditions. As in Nuiqgsut, Kaktovik whalers hunt the bowhead in aluminum skiffs in open waier rather than in
skin boats from the edge of ice leads. Whaling crews generally hunt bowheads within 16 km (10 mi) of shore but
occasionally may range as much as 32 km (20 mi) from the coast (Fig. III.C.3-2). Bowhead whales provide a
fairly large proportion of Kaktovik's subsistence harvest, but the number landed has varied from zero to as many
as four each year since 1962, with the exception of 1979 when five were landed (see Fig. I11.(.3-17a and Tables
II1.C.3-4, 111.C.3-14, and III.C.3-14a). In the ADF&G 1992 subsistence harvest survey, bowhead whales
amounted to 63 percent of the total subsistence harvest for the community, or 560.35 Ib per person (ADF&G,
1993b; see Tables II1.C.3-15 and I1,C,3-16). Bowheads are an important meat resource and the source for
maktak, an especially preferred food. The sharing of the bowhead is a central aspect of Kaktovik’s Thanksgiving
and Chrisimas feasts and the focus of the community’s whale feast, Nalukatag. As in other North Stope
communities, the bowhead is shared extensively. Its baleen is bartered in traditional networks and is used in the
manufacture of traditional arts and crafts.

(b) Belukha Whales: Belukha whales usually are harvested
in August through November (Fig. II1.C.3-17), incidental to the bowhead harvest (Fig. 1IL.C.3-3). However,
belukhas sometimes are taken earlier in the open-water season when boating and camping groups are concentrating
on the harvest of seals, caribou, or fish (Tables I11.C.3-15 and 1I1.C,3-16).

(c) Seals: Scals are hunted year-round, but the bulk of the seal
harvest occurs during the open-water season from July to September (Fig. 111.C.3-17). Elder Elija Kakinya, when
interviewed in 1979, stated that “when polar ice is not far from the barrier islands, is a good chance of catching
seals when ice is close to shore” (in Shapiro and Metzner, 1979). During the winter, these harvests consist almost
exclusively of ringed seais taken along open leads in the ocean ice many miles offshore. Summer harvests are
made by boat crews and consist of ringed, bearded, and spotted seals (Fig. III.C.3-5; see Tables III.C.3-15 and
II1.C.3-16). Summer sealing typically occurs 8 to 16 km (5-10 mi) offshore but may range up to 32 km (20 mi)
offshore (Fig. II1.C.3-5). Elder Bruce Nukapigak related how his father-in-law Uqumailaq taught him about
hunting seals at Barter Island: “He took me on hunts as far as Cross Island and east of Barter Island to in front of
the Jago River” (in Shapiro and Metzner, 1979).

Seal meat is eaten, and bearded seal meat is most preferred. However, the primary dietary significance of seals
comes from seal oil, which is served with every meal that includes subsistence foods; seal oil is used, as well, as a
preservative for meats, greens, and berries. Seal skins are important in the manufacture of clothing. Because of
their beauty, spotted seal skins often are preferred for making boots, slippers, mitts, and parka trim, but ringed seal
skins also are important in the manufacture of these same items. Bearded seal hides are necessary for the
manufacture of boot soles. Seal skin products such as boots, slippers, mitts, and parkas are sold, bartered, and
given as gifts to relatives and friends.

(d) Walruses: Walruses are harvested much less frequently
than are seals in Kaktovik because the community lies east of the mammal’s optimum range. They are harvested
opportunistically by boat crews hunting other species in July and August (Fig. I11.C.3-17; Tables 111.C.3-15 and
III.C.3-16). Harvests occur in open water along the coast in conjunction with seal hunting (Fig. I1.C.3-6).
Jacobson and Wentworth (1982) stated that in 1982, only five or six walruses had been harvested in the last two
decades. If harvested, walrus meat is eaten, and its ivory used in the manufacture of traditional arts and crafts.

(e) Polar Bears: Polar bears are harvested during the winter
months (Fig. I11.C.3-17) on ocean ice and along ocean leads. When discovered, these bears may be pursued
seaward of the barrier islands for 16 km (10 mi) or more. The meat is often consumed (see Tables II1.C.3-9a,
1II.C.3-14, III.C.3-15, and III.C.3-16). With the passage of the Marine Mammal Protection Act in 1972, less
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Table 111.C.3-14a
Bowhead Whale Harvest Data - Kaktovik

Number | Whaling Captain Year Number Whaling Captain Year
3! Archie Brower 1964 28 Nolan Solomon 1986
4 Herman Aishanna 1973 29 Archie Brower ?
5 Herman Aishanna 1974 30 Isaac Akootchook ?
6 Herman Rexford 1975 31 Tommy Agiak 1988
7 Herman Aishanna 1975 32 Tommy Agiak 1989
8 Archie Brower 1976 33 James Killbear 1989 i
9 Archie Brower 1977 34 Joseph Kaleak 1989
10 Alfred Linn 1977 35 Herman Aishanna 1990
11 Nolan Solomon 1977 36 Jimmie Soplu 1990
12 Tommy Agiak 1977 37 Daniel Akootchook 1991 }
13 Joseph Kaleak 1977 38 James Lampe, Sr. 1992
14 Joseph Kaleak 1978 39 Daniel Akootchook 1992
15 Joseph Kaleak 1978 40 Joseph Kaleak 1992
16 Nolan Solomon 1978 41 James Killbear 1993
17 Alfred Linn 1980 42 Herman Aishanna 1993
18 Tommy Agiak 1982 43 Joseph Kaleak 1993 s
19 Alfred Linn 1982 a4 James Killbear 1994
20 Isaac Akootchook | 1983 45 Herman Aishanna 1994
21 Nolan Solomon 1983 46 Edward Rexford 1994
22 Tommy Agiak 1983 47 Tommy Agiak 1995
23 Herman Aishanna 1984 48 James Killbear 1995
24 Isaac Akootchook 1984 49 James Lampe, Sr. 1995
25 Nolan Solomon 1984 50 Issac Akootchook 1995

Sources: Kaleak, 1996; North Slope Borough Planning Dept. 1993.

1 See Fugure III.C.3-7a for whale harvest locations
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Table II1.C.3-15
Kaktovik 1987 Subsistence-Harvest Estimates for Marine Mammals'

Total Number Edible Pounds Harvested Estimated Community Totals
Harvested
Household Number Pounds
Total Harvest Mean Per capita Harvested Harvested

Total Marine 41,732.0 41,7320 887.91 256.02 49,723 49,723
Maminals
Bowhead 36,680.0° 36,680.0 780.43 225.03 43,704 43,704
Whale
Belukha Whale 0.0 0.0 0.00 0.00 ] 0
Walrus 0.0 0.0 0.00 0.00 0 0
Polar Bear 2.0 992.0 21.11 6.09 2 1,182
Bearded Seal 14.0 2,464.0 52.43 15.12 17 2,936
Ringed Seal 37.0 1,554.0 33.06 9.53 44 1,851
Spotted Seal 1.0 42.0 0.89 0.26 1 50

Source: ADF&G, Community Profile Database, 1993a.

' Number of households in the sample = 47; number of households in the community = 56.

Harvest amount for the sample is an artificial estimate based on a known community harvest.

Table III.C.3-16
Kaktovik 1992 Subsistence-Harvest Estimates for Marine Mammals'

Total Number Edible Pounds Harvested Estimated Community Totals
Harvested
Household Number Pounds
Total Harvest Mean Per capita Harvested Harvested

Total Marine 75.44 115,640.62 1,835.57 599.11 - --
Mammals

Bowhead 3.00 108,159.70 1,716.82 560.35 -- -

‘Whale

Belukha Whale 0.00 0.00 0.00 0.00 -- -

Walrus 0.06 46.91 0.74 0.24 - -

Polar Bear 2.68 1,329.70 21.11 6.89 -- -
Bearded Seal 24.13 4,246.47 67.40 22.00 -- -

Ringed Seal 41.55 1,688.94 26.81 8.75 -~ --

Spotted Seal 4.02 168.89 2.68 0.88 - --

Source: ADF&G, Community Profile Database, 1993b.

1

Number of households in the sample = 47; number of households in the community = 63.




incentive developed for hunting polar bears, because the act made the sale of the unprocessed hides illegal
(Jacobson and Wentworth, 1982). However, the polar bear is important for its fur, which is used to manufacture
cold-weather gear such as boots, mitts, and coats. These sewn items are bartered, sold, and given as gifts to
relatives and friends.

) Caribou: Kaktovik harvests several large land mammals
including caribou, Dall sheep, moose, and brown bear. Caribou is of major concern under the proposed action.
Kaktovik’s annual caribou harvest fluctuates widely because of the unpredictable movements of the Porcupine and
Central Arctic herds, weather-dependent hunting technology, and ice conditions. Limited only by availability and
unfavorable weather conditions, caribou can be harvested almost year-round (Fig. I11.C.3-17). With open water
comes a pertod of intense caribou harvest that usually occurs n July, Kaktovik boat crews hunt caribou along the
coast, with hunting usually lasting unti! mid-August when the caribou move inland and are no longer abundant
(Fig. 111.C.3-4). Approximately 70 percent of all caribou harvests take place on the coastal plain near the coast,
and most harvesting is accomplished by boat crews. By late October, snow buildup allows hunters access to inland
caribou (Fig, III,C.3-4). From then on until the onset of breakup, which usually occurs sometime in May,
Kaktovik hunters take caribou by snowmachine in inland mountains and valleys and, to a lesser extent, on the
coastal plain.

Caribou is eaten fresh, frozen, and dried and is the most preferred land mammal in Kaktovik’s diet. Caribou can
be a source of fresh meat throughout the year, during periods of high availability. The meat often is shared with
kinsmen, friends, and elders within the community. Outside the community, caribou meat is sent to relatives as far
away as Anchorage, and it is bartered occasionally. Caribou plays an important part in holiday feasts. The skins
of caribou taken in July and August are used to manufacture parkas, boot soles, mitts, and mukluk tops. Blankets
and sleeping pads are made from the skins of caribou taken in October and November.

In Pedersen and Coffing’s (1985) 3-year study (1981-1983) of Kaktovik’s caribou hunting, they found that the
general caribou-hunting range covered about 19,684 km?® (7,600 mi’) and that the intensely used area covered
about 7,511 km? (2,900 mi®). This latter figure is only a short-term measure of use intensity because the
distribution and availability of caribou fluctuate over a period of years, and the size and location of the intensely
used area also change. As expected from earlier research (NSB Contract Staff, 1979), harvest levels were highly
variable. During the 1981 to 1982 season, 43 caribou were taken; during the 1982 to 1983 season, 110 were
taken. The annual average harvest was 71.5, or approximately .4 caribou per capita. These figures indicate that
the earlier State Department estimate of 100 to 300 caribou harvested per year by Kaktovik hunters might have
been high (U.S. Department of State, 1980), until the 1992 ADF&G subsistence harvest survey that indicated a
take of 158 caribou that season (ADF&G, 1993b). ACI/Braund (1984} estimated that an annual average of 75
caribou were taken by Kaktovik hunters between 1962 and 1983; Jacobson and Wentworth (1982) estimated that
80 were taken in 1980. While Jacobson and Wentworth (1982) found high-yield areas in both coastal and inland
habitats, 70 percent of all caribou harvests were found to take place on the coastal plain and near the coast. Most
of these caribou were harvested by boat crews. For more recent subsistence caribou harvest data, see Tables
111.C.3-17 and III.C.3-18.

It should be noted that these figures cannot be extrapolated to apply to other North Slope communities because
species availability and use varies from settlement to settlement (NSB Contract Staff, 1979). For example,
Kaktovik hunts musk ox, a big-game species unavailable to other North Slope communities. Kaktovik also is more
heavily dependent on fish than most communities (Jacobson and Wentworth, 1982). Moreover, these figures
cannot be assumed to reflect the long-term per capita harvests made by Kaktovik hunters. Pederson and Coffing
conducted their work in the early 1980’s, a period of intense CIP construction, and reports from other North Slope
communities during this time indicated that subsistence hunting may have dropped slightly during this period
because of CIP wage employment; more recent data would tend to indicate an increase in subsistence hunting since
the drop in availability of wage work. Additionally, it was discovered that Kaktovik’s hunting paticrns may have,
even in the early 1980°s, already been affected by the area’s industrialization. Pedersen and Coffing (1985) wrote:

A sizable portion of the general caribou hunting range, as well as a portion of the
intensively used area, have been identified as lying within a rapidly industrializing portion
of the east-central North Slope. However, very little caribou hunting activity has been
conducted in the area recently by Kaktovik residents.
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Table 111.C.3-17
Kaktovik 1987 Subsistence-Harvest Estimates for Terrestrial Mammals'

Total Number Edible Pounds Harvested Estimated Community Totals
Harvested ,
Household Number Pounds
Total Harvest Mean Per capita Harvested Harvested
Canbou 149.0 17,783.0 378.36 109.10 178 21,188
Moose 1.0 500.0 10.64 3.07 1 596 :
Dall Sheep 14.5 1,435.5 30.54 8.80 17 1,710
Musk ox 2.0 1.186.0 25.23 7.28 2 1,413
Brown Bear 0.0 0.0 0.00 0.00 0 0
Parka Squirrel 79.0 32.3 0.69 0.20 94 39 b
Wolverine 2.0° 0.0 0.00 0.00 2 0
Arctic Fox 67.0° 0.0 0.00 0.00 80 0
Red Fox 6.0° 0.0 0.00 0.00 | 7 0

Source: ADF&G, Community Profile Database, 1993a.

' Number of households in the sample = 47; number of househelds in the community = 56,

Not eaten.
Table II1.C.3-18
Kaktovik 1992 Subsistence-Harvest Estimates for Terrestrial Mammals' :
Total Number
Harvested Edible Pounds Harvested Estimated Community Totals
Household Number Pounds
Total Harvest Mean Per capita Harvested Harvested
Caribou 158.17 19,135.91 303.74 99.14 -- —
Moose 4.02 2,010.64 31.91 10.42 - -
Dall Sheep 44.23 4,379.17 69.51 22.69 - -
Musk ox 5.36 3,179.49 50.47 16.47 - -
Brown Bear 0.00 0.00 0.00 0.00 -- -
Parka Squirrel 132.70 54.41 0.86 0.28 -- -~
Wolverine 9.387 0.00 0.00 0.00 - -
Arctic Fox 36.19* 0.00 0.00 0.00 - -
Red Fox 9.387 (.00 0.00 0.00 - -

Source: ADF&G, Community Profile Database, 1993b.

i Number of households in the sample = 47; number of households in the community = 63.

Not eaten.
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It was suggested that unclear harvesting regulations as well as industrialization may have
led to avoidance of this region by Kaktovik caribou hunters,

(g) Dall Sheep: Although not a major subsistence resource in
terms of pounds harvested, Dall sheep are the most preferred subsistence resource by Kaktovik hunters, With
difficulties in musk ox-permit availability and the variability of caribou as a summer subsistence meat source, sheep
might be one of the more stable meat sources available to the community. Sheep are hunted by snowmachine from
late October through November and in the spring from March through April. The preferred hunting period is in
the fall when the sheep have more fat. See Tables II1.C.3-17 and II1.C.3-18 for recent subsistence-harvest
numbers for sheep (Impact Assessment, Inc., 1990d).

()  Musk Ox: In 1969, ADF&G, with the assistance of the
FWS, reintroduced musk ox into the Kaktovik area. Originally indigenous, the musk ox was extinct by the late
1800’s, probably hunted out by non-Native hunters. Not until 1983 was a hunt permitted and then only by a
limited permit drawing and the payment of a large permit fee. From 1986 to 1989, permitting problems prevailed.
At the present time, seven permits are reserved for a sport hunting drawing in Fairbanks and seven are allocated
for local Kaktovik hunters. Musk ox are hunted in March and April when the days are long and travel by
snowmachine still good. The hunt is conducted in the Camden Bay area and in the Sadlerochit River drainage.
See Tables I11.C.3-17 and HI.C.3-18 for musk ox-harvest numbers.

(i) Fishes: Fishes provide an important subsistence resource at
Kaktovik. The community’s harvest of most other subsistence resources can fluctuate widely from year to year
because of variable migration patterns of game and because harvesting technologies are extremely dependent on ice
conditions and weather. The harvest of fishes is not subject to these conditions, and this adds to their importance
in Kaktovik’s subsistence system (see Fig. 111.C.3-7 for harvest areas). Moreover, in January and February, fishes
may provide the only source of fresh subsistence foods (see Fig, I11.C.3-17). In the summer, Kaktovik residents
primarily harvest arctic char. Sea-run char are caught all along the coast, around the barrier islands, and up the
navigable portions of the river deltas. Char are the first fishes to appear after the ice is gone in early July and are
caught until Jate August. Arctic cisco are harvested in the ocean after the arctic char run peaks, beginning about
the first of August through early September. Grayling is a major subsistence fish taken in the Hulahula River and
in many other of the area’s rivers and river deltas. Late summer, after freezeup, and then again in the spring, are
the most likely times to catch grayling. Least cisco is taken in the lagoons, river deltas, and particularly the smalt
lakes and streams of the river drainages. Broad whitefish is harvested in the deeper lakes and channels of the
Canning River Delta from July through September. Less commonly harvested are round whitefish, also harvested
in the Canning River. Pink and chum salmon are occasionally taken in July and August near Barter Island
(Jacobsen and Wentworth, 1982). See Tables II1.C.3-19 and III.C.3-20 for more recent data on Kaktovik’s
subsistence harvests of fishes.

Arctic flounder and fourhorn sculpin occasionally are taken during summer ocean fishing off Manning Point,
Drum Island, Arey Spit, and in Kaktovik Lagoon between Manning Point and the mainland; but sculpin often is
not eaten because it is too bony. Called Paigluk in Inupiaq, pike (not yet positively identified) is caught in the
Hulahula River and occasionally in other rivers. Arctic cod or tomcod and smelt are caught in the summer along
the Beaufort Sea coast, sometimes near the spits off Barter Island. Blackfish is harvested in the spring in the
Canning, Hulahula, Kongakut, and, especially, the Aichilik rivers (Jacobsen and Wentworth, 1982),

During the fall/winter fish harvest, freshwater arctic char is taken inland on the rivers by fishing through holes in
the ice. Broad whitefish is occasionally taken in the winter at fishing holes farther inland on the Canning River,
Small numbers of ling cod sometimes are taken inland on the Canning River during the snow season. They are
harvested only on the inland portions of rivers, at least 16 km (10 mi) from the coast. During winter, lake trout
are caught in the Neruokpuk Lakes of the Brooks Range. Tomcod and smelt are sometimes caught by jigging in
October and November north of Barter Island and at Iglukpaluk. Blackfish is harvested in the winter in the
Canning, Hulahula, and Kongakut Rivers, with harvests in the Aichilik River the most productive (Jacobsen and
Wentworth, 1982),

Because of the important role of fishes as an abundant and stable fresh-food source during midwinter months, they
are shared at Thanksgiving and Christmas feasts, as well as given to relatives, friends, and village elders.
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Table I11.C.3-19
Kaktovik 1987 Subsistence-Harvest Estimates for Fish‘|

Total Number
Harvested Edible Pounds Harvested Estimated Community Totals

Houschold Number Pounds
Total Harvest Mean Per capita Harvested Harvested

Total Fish 3.706.0 5,833.6 124.12 35.79 4,416 6,951

Whitefish 0.0 0.0 0.00 0.00 0 0

Round - - - = -- -
Whitefish
(Uraraq)

Broad 0.0 0.0 0.00 0.00 0 0
Whitefish
{Akakiik)

Humpback -- -- o - - -
Whitefish

Cisco 2,016.0 1,411.2 30.03 8.66 2,402 1,682

Total Other n/a - - - - .
Freshwater
Fish

Grayling 172.0 154.8 3.29 0.95 205 184

Char (general) 1,484.0 4,155.2 88.41 25.49 1,768 4,951

Arctic Char 1,484.0 4,155.2 88.41 25.49 1,768 4,951

Burbot - -- - — . -

Northern Pike - -- - - - .

Lake Trout 28.0 112.0 2.38 0.68 33 133

Total Salmon - -- - - - -

Chum Salmon -- -- -- - - -

Pink Salmon -- - - - - .

Silver Salmon - - - - - -

King Salmon - - - - - .

Total Other wa - - - - -
Coastal Fish

Capelin -- -- - -- - -

Rainbow Smelt -- -- - - - .

Arctic Cod - - - - - -

Tomcod 6.0 0.4 .01 (.01 7 1

Source: ADF&G, Community Profile Database, 1993a.

! Number of househoelds in the sample = 47; number of households in the community = 56.
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Table II1.C.3-20
Kaktovik 1992 Subsistence-Harvest Estimates for Fish'

Total Number
Harvested Edible Pounds Harvested Estimated Community Totals
Household Number Pounds
Total Harvest Mean Per capita Harvested Harvested
Total Fish 18,464.36 22,952.16 364.32 118.91 -- --
Whitefish 8,822.68 6,050.55 96.04 31.35 -- --
Round - - - - - -
Whitefish
(Urarag)
Broad 0.00 0.00 0.00 0.00 - -
Whitefish
(Akakiik)
Humpback -- - - -- - -
Whitefish
Cisco 8.809.28 6,027.09 95.67 31.23 -- -
Total Other n/a - - - - -
Freshwater
Fish
Grayling 175.60 158.04 2.51 .82 -- --
Char (general) 5,741.04 16,337.11 259.32 84.64 -- --
Arctic Char 5,522.55 15,463.15 245.45 80.11 -- --
Burbot 0.00 0.00 0.00 0.00 -- --
Northern Pike -- - - - - -
Lake Trout 218.49 873.96 13.87 4.53 - --
Total Salmon 49.60 105.14 1.67 (.54 - --
Chum Salmon -- - -- — -- --
Pink Salmon 8.04 17.05 0.27 0.09 -- --
Silver Salmon 0.00 0.00 0.00 0.00 -- --
King Salmon 0.00 0.00 0.00 0.00 - -
Total Other na -- - - - -
Coastal Fish
Capelin -- -- - - -~ -~
Rainbow Smelt - - -- - - --
Arctic Cod 1,072.34 117.96 1.87 0.61 -- -
Tomcod 2,600.43 182.03 2.8% 0.94 -- --

Source: ADF&G, Community Profile Database, 1993b.

! Number of households in the samiple = 47; number of households in the community = 63.



Subsistence uses in Kaktovik are similar to those found elsewhere on the North Slope, where fishes figure in
existing traditional sharing and bartering networks of the communities.

) Marine and Coastal Birds: Since the mid-1960's,
waterfowl and coastal birds as a subsistence resource have been growing in importance. The most important
subsistence species of birds for Kaktovik are black brants, oldsquaws, eiders, snow geese, Canada geese, and
pintail ducks. Other birds, such as loons, are occasionally harvested. Waterfowl hunting occurs mostly in the
spring, from May through early July (Fig. 11{.C.3-17); normally, a less intensive harvest continues throughout the
summer and into September. During the spring, birds are harvested by groups of hunters that camp along the
coast, with spits and points of land providing the best hunting locations, Kaktovik’s primary subsistence-harvest
areas for waterfowl are shown in Figure II1.C.3-7a. In summer and early fall, bird hunting occurs as an adjunct to
other subsistence activities, such as checking fishing nets.

Virtually the entire community of Kaktovik participates in the spring bird hunt. The hunt occurs at the end of the
school year and has become a major family activity. Because waterfowl is a highly preferred food, it is shared
extensively within the community, and birds are given to relatives, friends, and village elders. While most birds
are caten fresh, usually in soup, some are stored for the winter. Waterfowl is served for special occasions and
holiday feasts such as Nalukataq and Thanksgiving, and occasionally birds are bartered. Tables I11.C.3-21 and
111.C.3-22 show subsistence bird-harvest data for household subsistence surveys conducted in 1987 and 1992 by
ADF&G (ADF&G, 1993a,b).

Trends in Kaktovik household consumption of subsistence foods and expenditures on subsistence activities from a
NSB subsistence survey conducted in 1993 are shown in Figures HI.C.3-18 and IIT.C.3-19 (Harcharek, 1995).

4, Archaeological Resources: Archacological resources are those deposits,
structures, ruins, sites, buildings, graves, artifacts, fossils, or objects that are made or modified by humans, These
resources provide information pertaining to history or prehistory. It is the policy of the MMS to consider the
effects on archacological resources in all aspects of planning, leasing, permitting, and regulatory decisions. To do
this, an assessment of archaeological resources potential within the area to be affected by a proposed action must
take place (MMS Manual Part 62¢.1.1).

The National Register of Historic Places is a national inventory of sites that meet specific criteria of significance.
Most archaeological sites listed on or eligible for the Register meet Criterion D, Information Potential: Properties
may be eligible for the National Register if they have yielded, or may be likely to yield, information important in
prehistory or history. With rare exception, properties must be 50 or more years old to be considered eligible for
the National Register (USDOI, National Register Bulletin No. 15).

A site is nominated to the National Register by preparing and submitting documentation that details specific
information, measurements, locational data, and historic background—a time-consuming process that requires
detailed information. Consequently, properties officially listed on the Register represent only a fraction of those
sites that woulid be considered eligible for assessment purposes in the event of a proposed action. Sites identified in
this manner are afforded equal protection in the process. Therefore, merely checking the Register for a list of sites
1s a minor part of the archaeological assessment that must take place. In the case of the Federal OCS, most of the
Beaufort Sea Planning Area has never been surveyed for archacological sites; and no sites on the OCS have been
listed on the National Register. In that case, archaeological resources or potential resources within the planning
area must be identified using regional baseline studies that are predictive models, geophysical/geological data,
historic accounts of shipwreck disasters, and marine remote-sensing data compiled from required shallow-hazards
surveys,

The following analyses represent the Prehistoric Resource Analysis and Shipwreck Update Analysis 